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Abstract 
Assessing the use of Creative Problem Solving Skills and Generic Influences on Learning 
in Clinical Reasoning by Physician Assistant Students 
Patrick Clifford Auth 
Fredericka Reisman, Supervisor, Ph.D. 
The current research assessed the use of creative problems skills (flexibility, 
fluency, originality, elaboration, resistance to premature closure, and synthesis) and 
generic influence on learning traits (cognitive, synthesis, emotional, social physical and 
sensory) in clinical reasoning in physician ass 1 istant students. 
A grounded-theory study was conducted and data was obtained using quantitative 
and qualitative methods. Thirty physician assistant students from the Drexel University 
Physician Assistant Program participated in the study. 
The findings in this study concluded that physician assistant that physician 
assistant students are using creative problem solving traits in clinical reasoning. This was 
evident in the Auth's Diagnostic Thinking Inventory, clinical essays and standardized 
patient exercise. Fluency, synthesis, and resistance to premature closure are the most 
prevalent constructs of creativity in assessing clinical reasoning in physician assistant 
students. In addition, the findings in this study concluded that physician assistant 
are using generic influence on learning in clinical reasoning in the Reisman's Generic 
Influences on Learning Instrument, clinical reasoning essay and standardized patient 
exercise. Social, emotional and cognitive are the most prevalent constructs of generic 
influences on learning in assessing clinical reasoning in physician assistant students. The 
, 
findings fonn this study provide physician assistant educators with tools necessary to 
better understand the clinical reasoning process in physician assistant students and 
to design a new standard for physician assistant curriculum. 
1: INTRODUCTION 
1.1 The Need for Clinical Reasoning that Incorporates Creative Problem Solving 
The Physician Assistant Profession originated more than 30 years ago. The vision 
of the founding fathers was to create a new type of health professional, who were trained 
in medicine and practiced with physician supervision. The hypothesis was that 
physicians could treat more patients, utilize their time and talents more wisely and 
provide better care, if they worked with assistants. This idea has grown into the health 
profession known as physician assistants (PAS). The vision of the founding fathers was 
right. The physician-PA team is an effective model for delivering of high-quality, cost 
effective health care. Physicians may delegate to PAS medical duties that are within the 
physician's scope of practice, the PA's training and experience and state law. PA 
programs are 25-27 months in length. The first year of PA training includes basic medical 
science courses. The second year includes clinical phase of training. PA students 
typically train along side medical students. Because they train using similar curriculum, 
training sites, faculties and facilities, physicians and PAS develop a similarity in clinical 
reasoning. PA student's clinical reasoning can be enhanced through knowledge of 
creative problem solving and generic influences on learning. Creative problem solving is 
a method to improving the quality of solutions to problems and increasing effectiveness 
of solutions. Generic influences on learning provides a framework for understanding 
and analyzing how students learn. The generic factors are grouped into five categories: 
cognitive, psychomotor, physical and sensory, and social and emotional. The relationship 
between creative problem solving, generic influences on learning and clinical reasoning 
is discussed further in section 1.7, 1.8, and 1.9. 
Physician assistant (PA) students must develop clinical reasoning skills that 
incorporate creative problem solving and generic influences on learning, in order to learn 
and practice the art of medicine in the modem healthcare system. The purpose of 
this study is to investigate creative problem solving and generic influences on learning to 
enhance PA diagnostic skills. According to Norman (2000, p. S 128), "through the 
advances in biology, physiology, and molecular biology, we have come to a deeper 
understanding of the mechanisms of many diseases." These advances require physician 
assistant students to maximize their clinical reasoning skills and broaden their diagnostic 
competence through incorporating creative problem solving and generic influences on 
learning. Optimal patient care depends on keen clinical reasoning and creative problem 
solving skills as essential daily functions of physician assistants. 
It seems obvious that no matter how competent a physician assistant student 
might be at gathering a history, performing a physical examination, interpreting 
diagnostic studies or selecting therapy, patient outcomes cannot be optimal if clinical 
reasoning skills are deficient. The curricula of physician assistant programs continues to 
be densely packed with lectures that transfer medical knowledge to students (McGaghie, 
Boerger, McCrimmon & Ravitch, 1996). However, "Medicine has developed few 
methods to enhance the acquisition and development of clinical reasoning" (Kassirer & 
Kopelman, 1991, p. 3). Instead of learning to use the creative problem solving traits of 
flexibility, elaboration, fluency, originality, resistance to premature closure and synthesis, 
(Torrance, 1974 ) students are taught to memorize lists of signs and symptoms, and study 
standardized history and physical examinations, chapters that list causes of symptoms, 
and mechanistic algorithm charts (Kassirer & Kopelman, 199 1). Torrance (1 995) 
suggested that there is a shortage of creative teachers who "are involved in discovery, 
risking, pushing the limits, and taking a step into the unknown" (Dacey & Lennon, 1998, 
p. 71). 
The past several decades have witnessed considerable growth in the 
understanding of clinical reasoning, but the theories are incomplete (Norman, 2000). 
They do not address creative problem solving and generic influences on learning as 
a way to enhance to clinical reasoning. The scope of care for physician assistants has also 
witnessed significant growth in the last 30 years. The duties currently include performing 
physical examinations, diagnosing and treating illnesses, ordering and interpreting lab 
tests, suturing wounds, assisting in surgery, providing patient education and counseling, 
and making rounds in nursing homes and hospitals. En order to meet the demands of this 
expanded scope of care, it is imperative that creative problem solving and generic 
influences on learning become essential components in the education of physician 
assistants. 
The academic rigor of Physician Assistant (PA) programs requires PA 
students to develop clinical reasoning, creative problem solving, and an understanding of 
generic influences on learning early in the curriculum, so that PA educators identify 
students strengths and weakness in clinical reasoning-related tasks. PA students are 
required to complete at least 400 hours of basic sciences, 70 hours of pharmacology 149 
hours of behavioral sciences, 535 hours of clinical medicine, and more that 2,000 hours 
of clinical rotations, with an emphasis on primary care (family medicine, pediatrics, 
emergency medicine, internal medicine, and general medicine in ambulatory clinics, 
physicians' offices and acutellong-term care facilities). Students who struggle 
academically often approach the challenge of learning a large volume of material by 
memorizing facts, rather than developing conceptual patterns of understanding. This 
applies to students who struggle and barely pass as well as to students who decelerate and 
eventually withdraw from a PA program. 
Nationally in PA programs, minority students are disproportionately represented 
in attrition rates and among those who decelerate, as are students in the specific age 
groups of 20-23 years old and over 33 years old. Additionally, students in the attrition 
and deceleration groups often are coping with overwhelming life stress -- financial, 
family, relationship, andlor health problems -- situations in which improved problem 
solving skills might help students then succeed. Knowledge of their creative problem 
solving strengths and core generic influences on learning will help these students 
develop and implement effective strategies to be successful PA students. This study 
will assess the use of creative problem solving skills and generic influences on learning in 
clinical reasoning by physician assistant students. It is expected that the findings in 
this study will contribute nationally to the field of physician assistant education. 
1.2 An Overview of the Study 
This study is aimed at students in their second year of physician assistant training. It 
will evaluate how they use their clinical reasoning, creative problem solving skills, and 
knowledge of generic influences on learning as tools for diagnosing. The study will use 
both quantitative and qualitative measures. It will employ 30 students fi-om Drexel 
University Hahnemann University's Physician Assistant Program. Four self-assessment 
instruments will measure students' creative problem-solving traits, generic influences on 
learning and clinical reasoning skills; the instruments are listed in Table 1.1 
Table 1.1 Assessment Instruments 
I Instrument Measures 
I Torrance Tests of Creative Thinking I Physician Assistant students'creativity I 
I I reasoning. I 
(TTCT) (Verbal and Figural Form) 
Auth's Diagnostic Thinking Inventory 
Reisman's Generic Influences on Learning 
Instrument 
Physician Assistant students' clinical 
Students' Clinical Reasoning Essays 
Physician Assistant students' intellectual, 
emotional, social, and learning 
characteristics 
Physician Assistants students' use of 
creative problem-solving skills and generic 
influences on learning 
A pilot study was conducted on senior physician assistant students. The results 
provided baseline data to determine if physician assistant students are using creative 
problem solving skills and generic influences on learning to enhance their clinical 
reasoning. The purpose of the pilot study was to check for ambiguity, conhsion, and 
poorly prepared items (Wiersman, 2000) in the Auth Diagnostic Thinking Inventory and 
the Reisman's Generic Influences on Learning Instrument (Reisman and Kauffman, 
1980; Reisman and Payne, 1987). On the basis of the results fi-om the pilot study, 
revisions were made for the final form of the Auth Diagnostic Inventory and Generic 
Influences on Learning self-assessment instruments. 
The study was conducted in the Fall semester, 2002. The students took 
Auth Diagnostic Thinking Inventory and Reisman's Generic Influences on Learning self- 
assessment instruments. These instruments assessed the creative problem solving 
traits and generic influences on learning that appear to be most relevant as determined by 
the researcher . Each item contained a stem, two accompanying statements and a Likert 
type rating scale. The inventory was used to assess the physician assistant's mode of 
diagnostic thinking and correlate the creative problem solving traits and generic 
influences on learning to clinical reasoning skills . Students were required to complete the 
Torrance Tests of Creative Thinking (TTCT) (Verbal and Figural Form); this provided 
baseline data of creative traits. 
After completing these activities, the students were given a patient history and 
physical examination clinical reports in a specifically constructed paper exercise. The 
first case was straightforward (inguinal hernia) and the other was more complicated 
(occult alcoholic cirrhosis). The students were asked to give as many ideas 
(interpretations) about what might be wrong with the patient in each case, and to identify 
the items of information which gave rise to each idea. In this way the students revealed 
the creative problem-solving skills that they were drawing on. 
1.3 Research Questions 
The research questions for the study are: 
1. Are physician assistant's scores on the Torrance Tests of Creative Thinking 
significantly above the mean of the Torrance Tests of Creative Thinking? 
7 
2. Is there a significant relationship between Torrance Tests of Creative Thinking 
results and use of creative problem solving as applied to clinical reasoning? 
3. Is there a significant relationship between Torrance Tests of Creative Thinking 
results and use of generic influence on learning as applied to clinical reasoning? 
4. Is there a significant difference in clinical reasoning between standardized 
patients and written case studies? 
1.4 Definitions of Terms 
Physician Assistant: A graduate of an accredited Physician Assistant educational 
program who is authorized by the state to practice medicine with 
the supervision of a licensed physician. Physician assistants are 
invaluable members of the health care team, working in concert 




The practice of interacting with the patient: gathering a history, 
performing a physical examination, ordering diagnostic studies, 
choosing a therapy, and counseling. 
Evidence of a departure from the normal in function, appearance, 
or sensation that is experienced by the patient and indicative of 
disease (Stedman's, 2000). 
Sign: Any abnormality indicative of a disease and discoverable by 
examination (Stedman's, 2000). 
Clinical Reasoning: The cognitive process that results in a diagnosis following 
examination and assessment of a patient (Jones, 1977). Its 








assistant's medical knowledge is translated into patient care 
(Barrow & Feltovch, 1987). In this study, it refers to the problem- 
solving process used by physician assistants. 
Searching for an answer by thinking in different directions. It is 
essential in generating many ideas as one searches for multiple 
anwsers to a question (Dacey & Lemon, 1988), and emphasizes 
richness and novelty of ideas (Parnes, 1992). 
Producing one answer to a question (Dacey, 1998). 
The ability to produce work that is novel (Sternberg & Lubart, 
1999). The human capacity to creatively solve problems in a way 
that is novel and acceptable in culture (Gardner, 1989). The 
capacity to make connections and to bring together previously 
unconnected frames of references. (Koestler, 1964). Torrance 
(1989) defined creativity as "sensing problems or gaps in 
information, forming ideas or hypotheses, testing and modifying 
these hypotheses, and communicating the results" (Parnes, 1992, p. 
79). 
Producing new responses to new situations, which also may be 
novel outcomes (Guilford, 1977). Method for improving the 
quality of solutions to problems and increasing effectiveness of 
solutions. training programs in Creative problem solving offer 
techniques to identify useful solutions to problems. In this study, 
problem solving is considered synonymous with creative problem 
solving (Edwards & Sproull, 1984). Torrance (1996, p. 1 1) 
describes the steps in creative problem solving to include finding 
gaps, defining the problem, testing hypotheses, elaboration of 
testing, further testing of hypotheses, encouraging the 
identification of gaps, retesting, and accepting ideas. 
Generic Influences Generic or core factors that influence learning (Reisman & 
on Learning: Kauffman, 1980). These generic factors are grouped into 
five categories: cognitive, psychomotor, physical and sensory, 
social and emotional. 
1.5 Goal of Study and Hypothesis 
The goal of this study is to assess the use of creative problem solving skills and 
generic influences on learning in clinical reasoning by physician assistant students. 
It is hypothesized that clinical reasoning can be improved when physician assistant 
students employ creative problem solving traits defined as follows: (I) flexibility in the 
capacity to see the whole clinical situation, rather than a group of surface signs and 
symptoms; (2) fluency in the ability to produce a large number of possible 
diagnoses that are relevant to the patient's signs and symptoms; (3) originality in the 
ability to recognize a diagnosis that is unexpected; (4) elaboration in the ability to expand 
on the details of a patient's history; ( 5 )  resistance to premature closure, reflected in the 
ability to resist decisions when insufficient data is available; and (6) synthesis in the 
ability to integrate the patient's history and physical symptoms into a higher order of 
understanding. 
1.6 -Delimitation 
The study will confine itself to using one PA program, which will restrict 
generalized application of its findings to other PA Programs (Creswell, 1994). 
1.7 Relevance of the Study 
Some physician assistant students know enough information to pass examinations, 
but cannot explain concepts or medical problems that involve more than one body system 
Arsenaua (1995) noted that understanding develops when new knowledge is acquired and 
the person links it with already acquired knowledge. Reflecting on the new information 
stimulates reorganization of the existing knowledge. This is particularly applicable to 
clinical reasoning. Physician assistant students who organize information into integrative 
and structured wholes are able to apply creative problem solving in new clinical 
solutions. PA educators will be able to use these generic influences on learning and 
creative problem solving skills as a guide for observing students strengths and weakness 
as they engage in clinical reasoning. For example PA educators will be able to assess if a 
PA student is able to attend to salient aspects of a clinical case, use problem-solving 
strategies to arrive at a diagnosis, develop hypothesis and draw conclusions based on a 
patients symptoms. 
1.8 The Relationship between Creativity and Problem Solving 
The relationship between creativity and problem solving is very close (Nickerson, 
1999). Guilford (1 964) argued that the terms refer to the same mental phenomena. 
Creative thought is a form of problem solving (Mumford, Connelly, Baughman, & 
Marks (1994). Torrance proposed a conceptual model of creative problem solving that 
included five phases: identification of problems, recognition and statement of important 
problems, production of alternative solutions, evaluation of alternative solutions, and a 
plan to put ideas into use (Nickerson, 1999, Torrance, Bruch, & Torrance, 1976). 
Feldhusen and Treffinger (1 986) combined creativity and problem solving and argued 
that fluency, flexibility, and originality are components of problem solving behavior. 
J. P. Guilford's (1967) model called the "Structure of Intellect" was the catalyst 
for new ways of thinking about creativity and problem solving. His most significant 
contribution to the body of knowledge relating to creativity and problem solving is the 
finding that the intellect consists of five mental operations: cognition, memory, 
convergent thinking, divergent thinking, and evaluation (Dacey & Lennon, 1998). 
Graham Wallas in the book The Art of Thought (1926) suggested that there are four 
stages in the creative process. The first stage is preparation, during which the problem 
solver begins to gather information about the problem. The second stage is incubation. In 
this stage the problem solver abandons conscious thought about the problem and allows it 
to settle into the unconscious mind. The third stages is illumination, when the problem 
solver suddenly experiences insight into the problem and a solution. The fourth stage is 
verification, during which the problem solver tries and checks the solution (Dacey & 
Lennon, 1998). 
In his book New Think (1968), Edward de Bono suggested lateral thinking and 
vertical thinking are related to creative problem solving. Lateral thinking is "concerned 
with problem solving and it has to do with new ways of looking at things and new ideas 
of sort" (de Bono, 1968, p. 14). Lateral thinkers are more concerned with the richness of 
thought, and welcome irrelevant information and produce numerous pathways to solving 
problems (Dacey & Lennon, 1998). Vertical thinkers are concerned with the facts. They 
take the "most reasonable view of a situation and then proceed logically and carefully to 
work it out" (deBono, 1968, p. 12). The vertical thinkers are selective, analytical, 
sequential and more likely to give a good answer as opposed to a great answer (Dacey & 
Lennon, 1998). 
1.9 The Relationship between Creative Problem Solving and Hypothesis Generation 
Closely related to creative problem solving are hypothesis generation and 
hypothesis testing, (Nickerson, 1999). Hypothesis generation and hypothesis testing are 
important in clinical reasoning for physician assistant students. The hypothesis provides 
the student a framework for interpreting clinical experiences. Making a diagnosis is a 
special case of problem solving, consisting of formulating hypotheses from a patient's 
history, performing the physical examination and interpreting the diagnostic studies 
(Kopelman & Kassirer, 1991). Along a scale of specificity, hypotheses range from 
divergent to convergent in the clinical reasoning process of physician assistant students. 
Guilford (1983) argued the need for the involvement of both divergent and convergent 
thinking in creativity. Divergent thinking leads the physician assistant student to a variety 
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of possible solutions to the patient's symptoms, and convergent thinking leads the student 
to narrowing alternatives, until one disease is arrived at. (Hinton, 1968). The hypothesis 
may range during the clinical reasoning process from a vague notion of infection, to more 
specific entities such as gram-negative sepsis, to specific disorders such as 
meningococcal meningitis (Kopelman & Kassirer, 199 1 ). 
1.10 Theories Underpinning the Study 
1.10a J. P. Guilford's Structure-of-Intellect Model and Clinical Reasoning 
The ability to thlnk clinically requires both creative ability and clinical 
capabilities. J. P. Guilford's problem-solving model parallels the clinical reasoning in 
physician assistants as shown in Table 1.2 
Table 1.2 Comparison of Guilford Model and Clinical Reasoning 
Guilford's Problem-Solving Model: 
Onerations of the Structure of Intellect 
Clinical Reasoning in Physician 
Assistants 
Cognition: recognition of a situation's 
relevant characteristics 
I Divergent thinking: thinking in different I Constructing a list of patient problems and 1 
Collecting the relevant information about 
the patient's medical history, physical 
Memory: retention of what is known 
examination, and laboratory results 
Retrieving medical knowledge from 
I answer I physical examination, and laboratory 1 
directions 
Convergent thinking: deciding on the right 
differential diagnoses for each problem 
Synthesizing the patient's medical history, 
I accuracv of the information I evidence I 
Evaluation: reaching decisions about the 
All five operations in Guilford's model are involved in creative thinking. Guilford 
(1 983) believed convergent and divergent thinking are the most important elements of 
results to decide on the diagnosis 
Constructing an action based on clinical 
creativity. Divergent thinking provides the physician's assistant the ability to generate a 
range of diseases. Convergent thinking is then used to identify the most likely disease 
based on the relevant patient information, retrieved medical knowledge and differential 
diagnosis. Guilford's model of creative problem solving is based on his theory of the 
structure of the intellect, and its application fosters creative thinking. 
Guilford's Structure-of-Intellect Model suggests that creativity is a subset of 
intelligence and that there are three basic dimensions of intelligence. (Sternberg & 
O'Hara, 1999). These dimensions are (1) operations-cognition, memory divergent 
production, convergent production, evaluation; (2) content-figural, symbolic, semantic, 
behavioral; and (3) products-units, classes, relations, systems, transformations, 
implications. Divergent thinking is the most relevant aspect of creativity and involves a 
search for information and the ability to generate novel answers. (Sternberg & 07Hara, 
1999). Guilford found through a study with ninth-graders that students low in IQ were 
also low in divergent thinking production tests, and students high in IQ were scattered 
over much of the range of results of divergent production tests (Sternberg & O'Hara, 
1999). Schubert (1 973) revealed the same findings in a U.S. Army sample. Nickerson 
(1999) found that high intelligence is neither a necessary nor a sufficient condition for 
creativity. 
Guilford pointed out that the facets of his model of intelligence that involve 
creativity were not measured by instruments that require a single correct answer 
(Sternberg & 07Hara, 1999; Sternberg & Lubart, 1999). Guilford (1 975) identified the 
following factors involved in creative problem solving: (1) sensitivity to problems (the 
ability to recognize problems); (2) fluency (number of ideas); (3) flexibility (shifts in 
approaches); and (4) originality (unusualness) (Sternberg & O'Hara, 1999). 
Graves, Ingersoll, and Evans (1 967) saw highly creative medical students as more 
tolerant of ambiguities, flexible, independent of authority, and free to express ideas and 
impulses. The identification and development of these creative problem solving traits in 
physician assistant students, so that they have original ideas, methods, and solutions to 
patients' health care problems, needs to be encouraged during their clinical reasoning 
training. Fluency, flexibility, richness of imagery in informal language, and originality of 
ideas in problem solving are a few of the creative traits that are frequently found among 
disadvantaged young people and come into play in creative problem solving ( Torrance, 
and Torrance, 1972). These creative problem solving traits will suggest a means for 
physician assistant students who struggle with academic andlor personnel problems while 
in PA school to develop new and original effective strategies to deal with their adversity. 
1.10b The Relationship between Reisman's Generic Influences on Learning and 
Clinical Reasoning 
Reisman and Kauffman (1 980) have proposed generic core factors that 
influence learning and can be applied to clinical reasoning in physician assistant students. 
The generic factors are grouped into four categories: cognitive, psychomotor, physical 
and sensory, and social and emotional. These influences provide a framework for 
understanding and analyzing physician assistant students as they learn clinical reasoning. 
They can provide valuable information to the learner and teacher a like regarding the 
student's strengths and weaknesses. Reisman and Kauffman's (1980) generic influences 
provide underpinnings of the PA pedagogy as shown in table 1.3 
Table 1.3 Comparison of Reisman and Kauffman's Generic Influence on 
Learning and Clinical Reasoning 
Reisman and Kauffman's Generic 
Influence on Learning 
Cognitive Influences: 
1. ability to retain information 
2. verbal skills 
3. ability to attend to salient aspects of 
a situation 
4. use of problem-solving strategies 
5. ability to make decisions and 
judgments 
6. ability to draw inferences and 
conclusions and to hypothesize 
7. ability in general to abstract and to 
cope with complexity 
Psychomotor Influences: 
1. visual perception 
2. visual discrimination 
Clinical Reasoning in Physician 
Assistants 
1. ability to retain medical information 
2. ability to comprehend and gather a 
history from a patient 
3. ability to notice the most relevant 
parts of the patient's history and 
physical examination while 
disregarding the extraneous cues 
4. ability to develop a treatment plan 
based on the diagnosis 
5. recognizing salient aspects of the 
history and physical examination to 
make a diagnosis 
6. ability to generate hypotheses about 
the patient's medical condition 
7. ability to synthesize information 
from the history, physical 
examination and diagnostic studies 
1. understanding and interpreting 
medicine through the visual 
experience (i.e., identifying a blunt 
facial expression in a patient with 
Parkinson's Disease or opacity of 
the lens in a patient with a cataract) 
(Bates, 1999) 
2. ability to visualize the difference 
between normal and abnormal 
physical examination findings 
(i.e. distinguishing between normal 
muscle tone and muscle atrophy) 
3. visual field dependencelfield 
independence 
4. auditory perception 
5. auditory discrimination 
6. auditory field dependencelfield 
independence 
7. ability to form rules (phonological, 
morphological, syntactical, 
semantic) 
Physical and Sensory Influences: 
1. physical impairments 
Social Influences: 
1. rules of conduct, moral codes, 
values, customs 
2. modeling others' behavior 
3. relating to and interacting with 
other ueoule 
3, ability to screen out the irrelevant 
visual stimuli of the clinical activity 
surrounding the patient 
4. understanding and interpreting 
medicine through the auditory 
experience (i.e., identifying a mitral 
regurgitation murmur by listening 
for the heart sounds with a 
stethoscope) 
5. ability to perceive the difference 
between normal and abnormal 
physical examination findings (i.e., 
distinguishing between normal and 
abnormal heart sounds) 
6. ability to screen the auditory stimuli 
and focus on the patient 
7. involves the interpretation and 
expression of sounds, word order 
and word meaning (i.e., a patient 
with a severe transcortical aphasia 
when the left perisylvian area is 
disconnected from the rest of the 
cortex because of hypoxemia or 
hypotension, the left perisylvian 
area is responsible for organization 
of words into sentences, grammar 
and the meaning of words) (Sierles, 
1993) 
1. ability to work through their own 
physical impairments (i.e. 
sarcoidosis, irritable bowel 
syndrome, diabetes insipidus, 
hypothyroidism) 
1. ability to understand the rules of 
conduct and moral codes of the 
medical community and respect the 
values and customs of patients 
2. modeling the behavior of 
instructors, preceptors, and health 
care providers 
3. working in cooperation with 
members of the healthcare team 
4. using diplomacy 
5. understanding another's point of 
view and empathizing 
6. including the desires and intentions 
of others in one's decision 
7. accepting needed help, forming a 
balance between autonomy and 
dependency 
4. ability to be tacthl in a medical 
crisis 
5. ability to have both emotional and 
cognitive views of a patient's needs 
6. ability to discern the wishes of the 
patient when managing a disease 
7. ability to take responsibility for the 
care of patients and being aware of 
one's scope of care 
joyous, angry, surprised I emotional level 
Emotional Influences: 
1. feeling afiaid, anxious, frustrated, 1. ability to relate to patients at the 
Generic influences on learning form the foundation to interpret intellectual, 
2. becoming overly upset, moody, 
sad, happy 
emotional, social, psychomotor and creative aspects of the physician assistant student. 
2. ability to control extreme emotions 
in the face of overwhelming 
medical information, terminal 
diseases and patient overload 
Using these generic influences, medical educators are better able to understand the 
physician assistant students7 strengths and weaknesses as they develop clinical reasoning 
(Reisman & Payne, 1987). Observing the impact on learning of these generic influences 
provides medical educators with a new view on how the physician assistant student 
intellectually stores, organizes and integrates clinical concepts to develop clinical 
reasoning. 
Unfortunately, creative problem solving and generic influences on learning have 
not been a focus of clinical reasoning research and curriculum objectives in physician 
assistant education. Rather, medical education has focused on knowledge and information 
that is central to medicine, and ignored the question of what the learner must do to 
acquire, organize, and apply that information. The curriculum objectives in physician 
assistant education need to recognize the intellectual skills which the learner needs to 
acquire, organize, and generate in order to utilize the information that is central to 
medicine. These intellectual skills are not content processes, but rather they are the 
strategies, the behavioral capabilities, and psychological processes used by the physician 
assistant student to learn the skills of clinical reasoning (Cole, 1969). The creative 
problem solving traits (flexibility, fluency, originality, premature closure, elaboration, 
and resistance to premature closure) underlie the creative processes and should be 
reflected in curricula. 
There has been no research to assess the use of creative problem solving skills and 
generic influences on learning in clinical reasoning by physician assistant students; 
hence, there is a need for this study. 
1 .10~  The Relationship between Greenleaf s Servant-Leader as Creative Problem 
Solving Facilitator and Physician Assistant Students 
Greenleaf s Servant-Leader as Creative Problem Solving Facilitator (1977), 
Reisman's Theory of Generic Influences on Learning (1980), Guilford's Structure-of- 
Intellect Model (1 983), and Torrance Tests of Creative Thinking (1 974) provide the 
theories and assessments that underpin this study. 
Greenleaf (1 991) coined the term "servant-leader" to describe good leaders who 
are seen as by themselves as servants first. At the center of their being, they are a 
servant. Conscious choice brings the servant into a position to lead. Facilitators of 
creative problem solving choose the role of leader to take on the responsibility to serve 
others and to achieve a desired change in the people they serve. The facilitators are most 
effective in this role when they focus on helping others get their needs met (Isakesen, 
2000). 
Servant-leaders listen intently to the needs of the people they are helping and have 
the ability to foresee the likely outcomes of a situation. They use foresight to hold the 
lessons of the past and the present while projecting into the future. They strive to 
empathize with others and are committed to the growth of people. The servant-leader is a 
community builder and creates an environment where trust and healing are paramount. 
The servant-leadership model relies upon creative problem solving as an anchoring 
philosophy with which to carry out the physician assistant role. By becoming reflective 
practitioners of creative problem solving and servant-leadership, physician assistant 
students have much to gain as they learn to serve by treating patients. Creative problem 
solving and servant-leadership are two of the underpinnings of the PA pedagogy as 
shown in Table 1.4. 
Table 1.4 Comparison of Greenleaf s Servant-Leader Model and Physician Assistants 
Greenleaf s Servant-Leader as Creative 
Problem Solving Facilitator 
Auth's Servant-Leader Connection to 
Physician Assistants 
Good leaders have a natural desire to serve. 
Servant-Leaders provide facilitative 
Physician Assistants want to serve. 
Physician Assistants provide leadership by 
leadership by taking responsibility for 
planning and managing. 
Servant-Leaders support their client. . 
taking responsibility for diagnosis and 
treatment for the patient. 
Physician Assistants support their patient. 
1.1 1 Purpose of the Study 
The purpose of the study is to assess the use of creative problem solving skills and 
generic influences on learning in clinical reasoning by physician assistant students. 
1.12 Rationale for the Study 
The process of creative problem solving parallels the clinical reasoning skills 
physician assistants strive to develop when becoming diagnosticians, as discussed in 
section 1.9. The rationale for this study is based on the research done by Bordage (1 990) 
and Grant & Marsden (1987), in which they investigated diagnostic thinking of medical 
students and experienced clinicians, and identified variables critical to the diagnostic 
process. In several studies of the diagnostic thinking of medical students and experienced 
clinicians (Lemieux & Bordage 1986; Bordage & Lemieux 1986, 1987), the most astute 
diagnosticians are those who build a global representation of the medical case based on 
the relational structure of their medical knowledge in long-term memory. For example, 
their knowledge is organized not only as simple lists of signs, symptoms, and perspective 
rules, but also as a rich network held together by abstract relationships. 
2: LITERATURE REVIEW 
The research on clinical reasoning in the field of medicine has lead to several 
theories. This research has used the theories of hypothetico-deductive, knowledge driven 
model, script model, forceful features, and semantic axis to examine the cognitive 
process involved in clinical reasoning. These theories will be discussed in this chapter. In 
addition, instruments to assess clinical reasoning, problem based learning to teach 
clinical reasoning and the similarities between problem based learning and creative 
problem solving will be explained. 
2.1 Theories of Clinical Reasoning 
2.la Hypothetico-Deductive Theory 
The work of Elstein, Shulman, and Spratka (1978) emphasized the hypothetico- 
deductive theory of clinical reasoning but provided inadequate results in identifying 
excellent and weak diagnosticians (Bordage, Grant and Marsden, 1990). In this theory, 
clinical reasoning is characterized by the generation of competing hypotheses based on a 
patient's history, followed by a physical examination to accept or reject each hypotheses 
(Charlin, Tardif and Boshuizen, 2000). The theory adequately represents the mental 
processes by which clinicians arrive at a diagnosis, but fails to address the psychological 
mechanisms responsible for the generation and testing of relevant hypotheses (Charlin, 
Tardif and Boshuizen, 2000). 
2.1 b Knowledge-Driven Model 
This model for understanding clinical reasoning has been replaced with the 
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knowledge-driven model, through the work of Gale and Marsden (1 982, 1984) and 
Bordage and Zacks (1 974). The knowledge-driven model is grounded in the theory that 
the organization and availability of medical knowledge stored in memory is the prime 
determinant of clinical reasoning. The variables associated with this model include the 
recognition of clinical information, definition of clinical data, and access to knowledge in 
memory structures. 
2.lc Script Model 
A team of researchers (Charlin, Tardif and Boshuizen, 2000) expanded the 
knowledge-driven model to develop the script model. The concept of script, which first 
arose in cognitive psychology, asserts that information gathered fiom the patient's history 
and physical examination activates a previously acquired network of knowledge and 
experience (i.e., script) that directs the interpretation of new information. The script 
model hypothesizes that the clinical reasoning skills of physician assistant students can be 
enhanced when they use creative problem solving traits in at least four major areas: (1) 
synthesizing pre-stored knowledge structures (scripts) with new information, (2) 
producing original scripts unconsciously fiom initial clinical clues, (3) linking scripts 
with clinical features and resisting premature closure, and (4) seeing that the information 
belonging to a script is not exclusive, but can belong to several scripts. 
2.ld Forceful Features 
Researchers (Gale & Marsden 1982; Grant & Marsden 1987, 1988) have 
shown that clinical interpretation depends upon the recognition by the clinician of 
personally relevant items of information called "forceful features." The forceful features 
trigger memory structures, which ultimately give rise to a medical decision. Clinical 
reasoning is characterized by the process of confirming or excluding the forceful 
features, and is governed by the content and organization of knowledge in memory. 
Flexibility in thinking is demonstrated during the interview process as new forceful 
features are acquired by the clinician through clinical reasoning. (Bordage, Grant and 
Marsden, 1990 ) For example, during the interview a number of forceful features may 
arise, creating the opportunity for a shift in thinking; however, these shifts may be 
inhibited by a rigid commitment to one idea that is characteristic of inflexible thinking. 
(Bordage, Grant and Marsden, 1990). 
2.le Semantic Axis 
Lemieux and Bordage (1 992) further investigated diagnostic thinking to evaluate 
the use of the semantic axis. Semantic qualities operate in the clinician's mind and 
represent binary opposites (e.g. sudden-gradual, sharp-dull, unilateral-bilateral). To make 
an accurate diagnosis, the clinician develops a rich network of semantic qualities 
abstracted from the patient's symptoms and signs. The successful diagnosticians with a 
deeper representation of the clinical problem are ones that have developed flexibility, 
fluency, and originality in their clinical reasoning. 
2.2 Diagnostic Inventory for Assessing Clinical Reasoning 
Bordage, Grant and Marsden (1990) developed an inventory to assess the 
cognitive process that results in the diagnosis of a patient. The goal of their research was 
to assess the items that best discriminate between weaker and stronger clinicians. 
This inventory is a quantitative measure of diagnostic thinking ability in physicians that 
evaluates the degree of flexibility in thinking and the amount of knowledge structured in 
memory when physicians make medical decisions. 
Bordage, Grant & Marsden (1 990) assessed the inventory and found it to be a 
reliable and valid measure of diagnostic thinking in medical students and physicians. 
Using physiotherapists, Jones (1997) also found the Bordage, Grant, & Marsden 
diagnostic thinking inventory to be a valid and reliable measure of diagnostic thinking. 
The diagnostic thinking inventory can be used to assess clinical reasoning in physician 
assistant students, to identify the students' strengths and weakness in terms of flexibility 
of thought, and to measure the outcomes of educational programs designed to improve 
diagnostic thinking. (Bordage, Grant and Marsden, 1990). 
The diagnostic thinking inventory developed by Bordage, Grant, & Marsden has 
several disadvantages. The first is that the inventory is designed to measure 
only two aspects of clinical reasoning: the degree of flexibility and the degree of 
knowledge structure in memory. The inventory does not assess for the other five creative 
problem solving skills that contribute to clinical reasoning. The goal of researchers was 
to measure the items that discriminate best among stronger and weaker diagnosticians 
(Bordage, Grant, and Mardsen, 1990), rather than assess the clinical reasoning process at 
every level of expertise. The second disadvantage is that the diagnostic thinking 
inventory has 54 items; making it too unwieldy to assess clinical reasoning. 
For these reasons the author developed the Auth Diagnostic Thinking Inventory. 
This inventory will assess six creative problem solving traits: flexibility, fluency, 
originality, elaboration, resistance to premature closure, and synthesis. There will be 18 
items, 3 for each creative problem solving trait. This will be a five likert type 
point scale and the number of responses will be adequate for the measurement. 
2.3 Teaching Clinical Reasoning using Problem Based Learning 
Problem based learning (PBL) has emerged in medical education as a useful tool 
for integrating knowledge across subject boundaries and developing clinical reasoning 
( Maudsley, 1999) PBL differs from classical didactic teaching in that students tackle 
a problem by sharing prior knowledge with their classmates and discovering new 
perspectives without reference to external sources. The PBL format uses case studies, 
in which the students acquire new knowledge based on identifying their own learning 
needs, and then apply what they have learned to the problem. Engel (1991) classified the 
PBL method of clinical reasoning development as a means for students to become 
capable in generalizable competencies, to deal with change, to tackle problems and 
unfamiliar situations, and to reason critically and creatively. 
The PBL process described by Schmidt (1983) involves seven steps: (1) 
clarifying and agreeing on working definitions of unclear terms/concepts; (2) defining the 
problem(s) by agreeing on which phenomena require explanation; (3) analyzing 
components, implications, and suggested explanations (through brainstorming), and 
developing working hypotheses; (4) discussing, evaluating, and arranging the possible 
explanations and working hypothesis; (5 )  generating and prioritizing learning objectives; 
(6) going away and researching these objectives between tutorials; and (7) reporting back 
to the next tutorial, synthesizing a comprehensive explanation of the phenomena, and 
applying newly acquired information to the problems. 
2.4 The Similarities between Problem Based Leaning and Creative Problem Solving 
One of the similarities between problem based learning and creative problem 
solving is the process of brainstorming. The term "brainstorming" was developed by 
Alex Osborne and refers to an idea-getting techtuque (Parnes, 1992). "This technique 
designed specifically for use by groups, involves attempting to evoke ideas by providing 
a social context that gives fiee reign to imagination and reinforces the use of it." 
(Sternberg, 1999, p.401). The rules in brainstorming allow for the physician assistant 
students to express ideas related to the clinical vignettes, no matter how strange. The 
students' imagination will be stimulated by others in the groups, allowing for a flow of 
original and fluent clinical ideas. Brainstorming has been incorporated as a major element 
of creative problem solving (Sternberg, 1999). The process is composed, as it relates to 
problem based learning for physician assistant students, of three components: (1) 
understanding the signs and symptoms, (2) generating clinical explanations to explain the 
signs and symptoms, and (3) planning a treatment plan. Brainstorming is a search 
process, whereby the physician assistant students search for innovative and useful clinical 
ideas. The search process is essential to the student developing multiple alternatives or 
options in the process of finding a solution. 
2.5 Role Playing and Clinical Reasoning 
E. Paul Torrance is one of the most prolific investigators in the field of creative 
behavior. In addition to developing the well-known Torrance creativity tests, he has 
developed role playing as a creative problem solving technique. "Role playing is a 
creative problem solving procedure which uses dramatic technique to produce and test 
alternative solutions in a group or social conflict." (Torrance, Murdock, & Fletcher, 1996, 
p. 3). In physician assistant training, role playing can be a process for learning clinical 
reasoning skills. The role playing is conducted in the classroom with the medical 
educator. The objective is to examine a clinical vignette, such as an interview with a 
patient infected with human immunodeficiency virus. Role-playing is uniquely suited to 
help the physician assistant students project themselves into the future and confront 
future problem in the "here and now" (Torrance, Murdock, & Fletcher, 1996). In role 
playing the physician assistant student learns to understand and resolve social conflict, 
improve personal relationships with patients, be sensitive to the patients' perceptions, 
provide experience for developing a treatment plan, provide training in the management 
of feelings and emotions, and explore the connection between the clinical reasoning 
process in the present case and future medical cases. (Torrance, Murdock, & Fletcher, 
1996). 
2.6 Defining Creativity 
The study of human creativity is in the midst of a second golden age (Stemberg, 
1999). The majority of current work on creativity is based upon methodologies that 
are psychometric in nature. The psychometric approach for the study of creativity 
dates back well before the J. P. Guilford's 1950 APA Presidential address, which is 
traditionally considered the starting date for scientific research into creativity. For 
instance, the 1883 publication of Galton's Inquires into Human Faculty called attention 
to creativity and imagination (Sternberg, 1999). Since Guilford's address, there have been 
several decades of research, during which Torrance investigated tests of creativity 
and Guilford investigated the relationship between creativity and intelligence. 
In the current study, creative problem solving traits will be defined using the 
Torrance Tests of Creativity. Fluency is the ability to produce quantities of ideas that are 
relevant to the task (Torrance, 1979). Flexibility is the ability to process information or 
objects in differing ways, given the same stimulus (Torrance, Wu & Ando, 1980). 
Originality is the ability to produce ideas that are not often produced or ideas that are 
totally new or unique (Torrance, 1979). Elaboration is the ability to embellish ideas with 
details (Goff & Torrance, 2000). Resistance to premature closure is the ability to resist 
immediately ruling out alternative solutions (Goff & Torrance, 2000). Synthesis is the 
ability to join two or more elements together (Goff & Torrance, 2000). 
2.7 Measuring Creativity 
Guilford proposed that creativity can be studied using a psychometric approach 
involving paper-and-pen tasks (Sternberg & Lubart, 1999). Among the first tests for 
divergent thinking were Guilford's (1 967) Structure of the Intellect Divergent Production 
tests. The essential feature is that creative thought involves divergent thinking 
( Plicastro & Gardner, 1999). Divergent-thinking psychometric testing requires 
individuals to produce several responses to a specific task, rather than a single correct 
answer, such as is required in standardized tests of achievement (Plucker and Renzulli, 
1999). The divergent-thinking components of Guilford's Structure of Intellect model 
include fluency, flexibility, originality, and elaboration of ideas. 
Building on Guilford's work, Torrance (1974) developed the Torrance Tests of 
Creative Thinking. This assessment consists of verbal and figural tasks that draw on 
cognitive-affective abilities in order to test divergent thinking and other problem-solving 
skills (Sternberg & Lubart, 1999; Plucker & Renzulli, 1999) The tests are scored for 
fluency (total number of relevant responses), flexibility (number of different categories of 
relevant responses), originality (the statistical rarity of the responses), and elaboration 
(amount of detail in the responses), which together indicate the level of creative 
performance (Lubart, 1999, Kaltsounis, 197 1). Creativity is assessed through tasks such 
as the generation of questions about a scene, the construction of a picture using a certain 
colored shape, the generation of unusual uses for a common object, and prediction of 
consequences of an improbable event (Lubart, 1999; Kaltsounis, 197 1). Performance on 
these creativity tests did predict creative real-world performance (Lubart, 1999). They 
provide a brief, easy-to-administer, objectively scorable assessment device and are 
the most commonly used means for testing divergent thinking (Sternber & Lubart, 1999; 
Plucker & Renzulli, 1999). 
2.8 Summary 
The current theories of clinical reasoning explain the cognitive process of medical 
decision making. However, these theories are incomplete and do not incorporate creative 
problem solving and generic influences on learning. The demands on physician 
assistants as their importance in the practice of medicine increases requires that physician 
assistant students develop clinical reasoning skills that incorporate creative problem 
solving and generic influences on learning. Advances in the study of clinical reasoning 
make it possible to generate a creative problem solving-based medical curriculum that 
revolutionizes the way medicine is taught. Problem based learning and role playing 
provide the physician assistant student to use creative problem solving skills to develop 
clinical reasoning skills. The Auth's Diagnostic Thinking Inventory was created to 
assess creative problem solving as applied to clinical reasoning and to replace the 
diagnostic thinking inventory developed by Bordge, Grant and Marsden. There has been 
a renaissance of the study of creative thinking which has developed the Torrnace Tests of 
Creative Thinking as a means to measure creativity. The findings in this study will 
contribute nationally to the field of physician assistant education. 
3: METHDOLOGY 
The purpose of this study was to assess the use by physician assistant students of 
creative problem solving skills and generic influences on learning when they perform 
clinical reasoning. Specifically, the researcher hypothesized that clinical reasoning can 
be improved when physician assistant students employ creative problem solving traits, 
defined as follows: (1) flexibility in seeing the whole clinical situation, rather than groups 
of surface signs and symptoms; (2) fluency in producing a large number of possible 
diagnoses that are relevant to the patient's signs and symptoms; (3) originality in 
recognizing a diagnosis that is unexpected; (4) ability to elaborate on the details of a 
patient's history; (5) resistance to premature closure, indicated by the ability to resist 
decisions when insufficient data are available; (6) ability to integrate the patient's history 
and physical symptoms into a higher order of synthesis. 
This study was well-grounded in theory. As mentioned in Chapters 1 and 2, the 
theories that provided the foundation included: Graham Wallas's (1927) The Creative 
Process; Guilford's ( 1977) Structure-of-lntellect Model; Torrance's (1 972, 
1974, 1996) Creative Problem Solving; Reisman's (1 980) Generic Influence 
on Learning; Elstein, Shulman, and Spratka's (1978) Hypothetico-Deductive Theory of 
Clinical Reasoning; Gale and Bordage's (1974) Knowledge-Driven Model; and Charlin, 
Tardif and Boshuizer's (2000) Script Model. 
This chapter is an overview of the methodology. The methodology comprises type 
of research, research design, sample characteristics, data collection procedures, data 
analysis procedures, and issues of reliability and validity in qualitative inquiry. 
3.1 Type of Research 
The research design was both quantitative and qualitative. "The quantitative 
paradigm is based on a theory composed of variables, measured with numbers and 
analyzed with statistical procedures in order to determine whether the predictive 
generalizations of the theory hold true." (Creswell, 1994, p. 4). The quantitative methods 
explore a numeric description of the sample population and the data collection processes 
involve interview questions and surveys (Fowler, 1988, Creswell, 1994). 
"The qualitative paradigm is defined as an inquiry process of understanding a 
social or human problem based on building a complex, holistic picture, formed with 
words reporting detailed views of informants, and conducted in a natural setting." 
(Creswell, 1994, pg. 3-4). The qualitative methods explore the characteristics of language 
and the researcher is concerned with the process, and how individuals make sense of their 
experiences, rather than the outcomes. (Memam, 1988; Tesch, 1990). The design 
involves the researcher observing and recording behavior in a natural setting (Memam, 
1988). 
3.2 Research Design 
The research for this study was a mixed-methodology design. The 
researcher incorporated quantitative and qualitative paradigms. The process of 
triangulation was used to control for any inherent bias of the self-assessment 
instruments, clinical reasoning essays, creative problem solving activities, investigator 
perceptions, and methods (Jick, 1979). In addition to triangulation, according to Geenet 
(1 989)' there are other reasons to combine quantitative and qualitative methods: (1) The 
mixed method approach adds scope and breadth to the study; (2) New perspectives 
relating to clinical reasoning may emerge; (3) The qualitative component of the clinical 
reasoning essays will help develop the evaluation rubric used in the standardized patient 
assessment in the study; and (4) Overlapping facets of creative problem solving, generic 
influences on learning and clinical reasoning may emerge. 
The pilot study was conducted in the Spring 2002 term and processed through 
the Institutional Review Board using an expedited review application. The researcher 
conducted a pilot study to validate procedures and assessment instruments. Fifty senior 
physician assistant students completed the Auth's Diagnostic Thinking Inventory and 
Reisman's Generic Influences on Learning Instrutment. Based on the results of 
the pilot study, revisions were made to the two instruments prior to data collection in the 
current study. 
The co-investigator for this project is the Director of the Drexel University 
Physician Assistant program. The study was approved by the Drexel University IRB 
Committee and Gloria Donnelly, Ph.D., Dean of the College of Nursing and Health 
Professions, gave permission to conduct the study in the Physician Assistant (PA) 
program at Drexel University. 
The researcher had no knowledge of the names of the students participating 
in the study. A work-s tudy student administered the assessment instruments (Auth's 
Diagnostic Thinking Inventory, Reisman's Generic Influences on Learning Instrument) 
and Clinical Essays and a certified physician assistant that is not a member of the Drexel 
University PA program faculty assessed the standardized patient activity. No training 
was required to administer the Auth Diagnostic Thinking Inventory, Reisman's Generic 
Influences on Learning Instrument, or Clinical Essays. The assessment instruments were 
coded and the master code list was kept with the Assistant Director of the School of 
Education at Drexel University. If a student participating in the study forget his or her 
code, they contacted the Assistant Director of the School of Education at Drexel 
University for the information. The researcher was present at the time the 
assessment instruments were administered. The work-study student input the data 
results using the participants' codes. The work-study student correlated the 
participants codes with their Torrance Tests of Creativity scores. 
The researcher was a certified health care provider and abides by a code of ethics, 
which guides the conduct of health care professionals and establishes moral duties and 
obligations in relation to students, patients, and society. Health care providers are 
obligated to respect human dignity and act in ways that merit trust and prevent harm. 
They must promote a safe environment for their patients, and in this case for their 
students. 
The researcher was not present at the time the participants signed the consent. 
Rebecca Gigli, Ph.D., Director of Academic Support Services for Drexel University's 
Athletic Department, was available to answer questions from the participants at the 
time they signed the consent form. Dr. Gigli was very knowledgeable regarding creative 
problem solving, generic influences on learning and clinical reasoning as a result of her 
dissertation research, which included creative problem solving and seminar sessions with 
the researcher. 
On August 30,2002, the participants signed the consent form and completed the 
three assessment instruments: the Auth's Diagnostic Thinking Inventory, Reisman's 
Generic Influences on Learning Instrument, and the Clinical Reasoning Essays. The 
Torrance Test of Creative Thinking was required component of the curriculum and was 
given to the students in the Spring 2002 Term. Information already gathered from the 
Torrance Tests of Creative Thinking was correlated with Auth's Diagnostic Thinking 
Inventory, Reisman's Generic Influences of Learning Instrument, and Clinical Reasoning 
Essays data gathered on August 30,2002. 
The clinical reasoning essay included a patient history and physical 
examination report, using a structured paper exercise. The participants were asked to 
give as many different interpretations of the history and physical examination of the 
patient in each case, and to identify the items of information that underlie the diagnosis. 
The clinical essays were structured to allow for originality, flexibility, fluency, premature 
closure, synthesis, elaboration of thought, and attention to salient aspects of the clinical 
situation. Findings from this exercise were correlated with the results of the Torrance 
Tests of Creative Thinking, Auth's Diagnostic Thinking Inventory, and Reimsan's 
Generic Influences Instrument on Learning instruments. Findings from this exercise also 
revealed the use of creative skills and generic influences on learning that are being 
accessed to enhance clinical reasoning in a setting more akin to the real world. 
On October 4, 2002, 5 participants were selected at random to evaluate a 
"standardized" patient. The standardized patient was an actor and had a script to 
simulate a disease. The patient standardized the experience for each of the 
participants. "The use of simulated patients to evaluate clinical competence is 
commonplace in many health professional programs" (Ladyshewsky, 1999, p. 266). 
Information gathered indicated to the researcher the use of creative problem 
solving and generic influences on learning in clinical reasoning by the participants in 
a real world setting. The non-faculty physician assistant recorded the questions the 
physician assistant students asked in taking the "history" of the standardized patient. 
3.3 Sample 
Fifty participants enrolled in Drexel University's Physician Assistant program during 
the Spring 2002 term participated in the pilot study. All were seniors scheduled to 
graduate in 2002. 
As described in Chapter 1, 30 students enrolled in the same program during the 
Fall 2002 term participated in this study. All are seniors and graduated in 2003. 
3.4 Data Collection Procedures 
3.4.a Pilot Study 
The researcher distributed the Auth's Diagnostic Thinking Inventory and the 
Reisman's Generic Influences on Learning Instrument to 50 senior physician assistant 
students. The instruments were coded to ensure confidentiality. The researcher posted 
an anonymous letter on the website http://www.myfamil y.mcppaclassof 2002.com that 
explained the purpose of the study and invited the Physician Assistant Class of 2002 to 
participate. Subsequent to the posting of the letter, the researcher continued soliciting 
students fiom the Physician Assistant Class of 2002 until 50 participants were registered. 
In the pilot study, the participants completed the Auth7s Diagnostic Thinking 
Inventory and Reisman's Generic Influences on Learning Instrument. This required 20 
minutes of each participant's time. A factor analysis was performed on both instruments 
for the purpose of identifying correlations within creative problem solving traits and 
generic influences on learning. The findings fiom the pilot study assisted the researcher 
in establishing validity and reliability measures for these two instruments. Based on the 
findings of the pilot study, revisions were made to the Auth's Diagnostic Thinking 
Inventory and Reisman's Generic Influences on Learning instruments prior to data 
collection in this study. Participants were given a pizza party as a token of appreciation 
for their participation at the conclusion of the pilot study. 
3.4.b Dissertation Study 
The data collection includes quantitative and qualitative methods. The researcher 
posted an anonymous letter (Appendix A) on the website 
http://www.myfarnily.mcppaclassof 2003 .corn/ and on the Physician Assistant bulletin 
board on the first floor in the New College Building at Drexel University, Center City 
Campus, explaining the purpose of the study and inviting senior PA students to 
participate. The website is "read only"; that is, it collects no information from visitors. 
Should senior level physician assistant students opt not to participate, the researcher will 
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continue to select students fiom the Physician Assistant Class of 2003 until the required 
thirty students are obtained. 
Interested participants were scheduled for a group meeting. During this meeting, 
Dr. Gigli reviewed the nature of the study. Participants were given an informed consent 
release-of-information form (Appendix B) authorizing the researcher to access the profile 
(Appendix C) to be completed by the participants for pre-entry characteristics, to include 
years of health care experience, and Torrance Test of Creativity scores. This information 
allowed the researcher to describe the demographic characteristics of the participants of 
the study and to compare participants. Participants in the study were assigned a number 
to ensure confidentiality. As a token of appreciation and an incentive to remain in the 
study, participants who completed the study received $15.00 cash and an invitation to a 
pizza party. 
On August 30,2002, the participants completed the Auth7s Diagnostic 
Thinking Inventory, Reisman's Generic Influences on Learning Assessment Instrument, 
and Clinical Reasoning Essay. This required 20 minutes of the participants' time. 
Information gathered by these instruments were correlated to the Torrance Tests of 
Creative Thinking. The participants completed clinical reasoning essays (Appendix G), 
which included a patient history and physical examination report, for each of two 
hypothetical patients. This required 30 minutes of the participants' time. The participants 
were asked to give interpretations of the patient history and physical examination for 
each of the two "patients", and to identify the items of information which gave rise to the 
diagnosis- Findings from this exercise indicated to the researcher that creative problem 
solving skills and generic influences on learning were being accessed by the student to 
enhance clinical reasoning. 
On October 4,2002, participants, were selected at random to evaluate the 
standardized patient. This required 15 minutes of each participant's time. Information 
gathered, in the form of the questions that the participants ask of the "patient", assisted 
the researcher in assessing the creative problem solving modules and the use of creative 
problem solving and generic influences on leaming to enhance clinical reasoning. 
Instructors in the PA program at Drexel University do not have 
access to the information collected in this study while the participating students are still 
enrolled in the program. The co-investigator will publish the results for professional 
dissemination in the summer of 2005. At that time, the instructors has access to the 
information collected. Students that participated in the study have graduated from the PA 
program in November, 2003. 
3.5 Data Analysis 
"The process of data analysis in grounded theory research is systematic and 
follows a standard format." (Creswell, 1998, p. 57). The method of analyzing the 
qualitative data from the clinical essays involved the following steps: open coding (form 
initial categories of information about the phenomenon being studied), placement of the 
categories in an axial arrangement (assemble data in new ways after open coding to 
identify a central category for the phenomenon), and selective coding (integrate the 
categories in axial coding to present a conditional proposition) (Creswell, 1998). The 
quantitative data obtained from the assessment instruments and standardized patients 
results were analyzed using SPSS (Statistical Package for the Social Sciences.) 
The researcher had an external evaluator read the clinical essays to veriEy the researcher's 
interpretation of the qualitative results. The researcher met with the external evaluator 
after each collection phase, and at the conclusion of the study, to review all findings and 
interpretations and determine if interpretations are logical and acceptable. The external 
evaluator is a certified physician assistant in clinical practice. 
3.6 Addressing Reliability and Validity in Qualitative Inquiry 
The following methods were implemented in this study to address the reliability 
and validity of the qualitative data: multiple sources of information, two evaluators to 
interpret the clinical essays, multiple methods of data collection, and participants were 
involved in all phases of the research. An external evaluator, reviewed all data 
and provide an unbiased judgment. 
3.7 Summary 
This was a grounded theory study and both quantitative and qualitative data were \ 
gathered. This study used mixed-methodology design. All participants completed 
the Auth Diagnostic Thinking Inventory, Reisman's Generic Influences on Learning 
Instrument, Torrance Test of Creative Thinking, and Clinical Essays. Five participants 
selected at random interviewed a "Standardized Patient." Analysis of the qualitative 
data included open coding, axial coding and selective coding. Analysis of the 
quantitative data was performed using the Statistical Package for the Social Sciences. 
An external evaluator was employed to provide an unbiased judgment of the 
interpretations of the data. 
4: ANALYSIS OF THE DATA 
The statistical analysis presented in this research study used the data obtained fiom the 
sample population (physician assistant students) to test the research questions. Specifically this 
researcher assessed the use of creative problem solving and generic influences on learning in 
clinical reasoning by physician assistant students. The assumption was that clinical reasoning 
could be improved when physician assistant students employed creative problem solving traits 
that were defined as follows: (I) flexibility, or the capacity to see the whole clinical situation, 
rather than groups of surface signs and symptoms; (2) fluency, or the ability to produce a large 
number of possible diagnoses that are relevant to the patient's signs and symptoms; (3) 
originality, or the ability to recognize a diagnosis that is unexpected, (4) elaboration, or the 
ability to expand on the details of a patient's history; (5) resistance to premature closure, or the 
ability to resist decisions when insufficient data are available; (6) synthesis, or the ability to 
integrate the patient's history and physical symptoms into a higher order of synthesis. 
This was a grounded-theory study, and data was obtained using both quantitative and 
qualitative methods. Data analysis was descriptive and inferential; the researcher organized, 
summarized, and explained creative problem-solving and generic influences on learning. The 
study's purpose was to assess the correlation between creative problem-solving and generic 
influences on learning in clinical reasoning in physician assistant students. The purpose of this 
study was to provide results that would assist in the development of a curriculum to help 
physician assistant students more hlly incorporate creative problem solving and generic 
influences on learning into their clinical reasoning and diagnostic skills. 
4.1 Descriptive Statistics 
4.la Physician Assistant Student-Study Sample Description 
A total of 30 senior physician assistant students fiom Drexel University Physician 
Assistant Program participated in the study. Seventy-eight students were matriculated in the 
class. A response rate of 100% was achieved for the sample. Table 4.1 displays the 
undergraduate grade point average (GPA) prior to entering physician assistant school of the 
participating students. The students predominately (83.3%) have a GPA above 3.0. It should be 
noted that to apply to Drexel University Physician Assistant, one must have a minimum 
undergraduate grade point average of 2.5. Additionally, the mean nationwide undergraduate 
GPA prior to entering PA programs for 2001- 2002 is 3.4. The mean GPA for students in the 
study is lower than the nationwide mean. This is due to the fact that the admissions committee 
for Drexel University PA program evaluates an applicant's potential for success in this field by 
equally weighing college GPA, prior years of health care experience, letters of recommendation, 
personal essay, and community service. As a result, students have been admitted and have 
successfully graduated fiom the Drexel University Physician Assistant Program with a GPA less 
than national average of 3.4. 
Table 4.1 Demographics - Undergraduate Grade Point Average 
Prior to Entering the Drexel University Physician Assistant Program 
The sample study was drawn fiom the senior class of Drexel University Physician 
Assistant Program. Fifty-three percent (53%) of the class were females and forty-seven percent 
(47%) males. Thirty percent (30%) of the students were minorities as defined by the United 
States Department of Health and Human Services' Health Resources and Services 
Administration Minority Criteria. Eighty-six percent of the student body have been awarded a 
baccalaureate degree prior to matriculating in the Drexel University Physician Assistant 
Program. Student's prior health care experience included such professions as paramedic, 
physical therapy, athletic trainer, nursing, and laboratory technician. 
Grade Point Average 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 4.00 
Total 
Table 4.2 displays the years of health care experience prior to entering the Drexel 
University PA program for the study subjects. The participating students predominately (93.3%) 
have more than 1 year of health care experience. It should be noted that to apply to Drexel 













care experience.. Additionally, the mean amount of health care experience nationwide for 
students entering a PA program for 2000-2001 is 3.5 years. 
Table 4.2 Demographics- Health Care Experience 
4.lb The Torrance Tests of Creative Thinking VTCT) - Verbal and Figural 
The Torrance Tests of Creative Thinking - Verbal and Figural was administered. These 
are paper-and-pencil assessments used to measure the different aspects of creative functioning. 
Torrance (2000) refers to "creative-thinking abilities" as a group of mental skills that are 
commonly presumed to be related to creative achievements. These creative abilities have also 
been related to the abilities of divergent thinking, productive thinking, inventive thinking, and 
Prior to Entering the Drexel University Physician Assistant Program 
imagination. 
Torrance's intent in developing the Torrance Tests of Creative Thinking was to assemble 




















of Creative Thinking - Verbal used word-based exercises to assess the mental characteristics of 
fluency, originality, and flexibility. The Torrance Tests of Creative Thinking - Figural used 
drawing-based exercises to assess the five mental characteristics of fluency, originality, 
elaboration, resistance to premature closure, and titles, and thirteen additional creative strengths. 
The Torrance Tests of Creative Thinking - Verbal and Figural are appropriate for use 
with kindergartners through adults and have been used in various cultures. They can be hand- 
scored or sent to Scholastic Testing Service (STS), Inc. for scoring. To ensure the correct scoring 
of this study, the tests were sent to Scholastic Testing Service for scoring. 
4.lc The Torrance Tests of Creative Thinking (TTCT) - Verbal and Figural: Physician 
Assistant Students Mean and Frequency Distributions 
4.lc (1) TTCT - Verbal: Physician Assistant Students - Mean and Frequency 
Distributions 
The Torrance Tests of Creative Thinking - Verbal provided standard scores in the 
following areas: fluency, flexibility, originality, and aggregate verbal average. The researcher 
examined the data measures of central tendency (mode, median, and mean), standard deviation, 
range, z-scores, and minimum and maximum scores. The TTCT Creative Thinking - Verbal 
scores were sent to the Scholastic Testing Service and data were reported for both group and 
individual. However, for the purpose of maintaining student confidentiality, only group data 
were interpreted. The fluency, flexibility, originality, and aggregate average scores from the 
TTCT-Verbal were analyzed. 
The standard scores were reported on a scale with a mean of 100 and a standard deviation 
of 20. Descriptive statistics and frequency distributions were given as partof the scoring package 
fiom STS. Bentley (1996) studied the predictive validity of the Torrance Tests of Creative 
Thinking for graduate students in educational psychology. Bentley's study demonstrated that 
creativity ability contributes to academic success, memory, cognition, and convergent thinking. 
Thirty senior physician assistant students made up the sample. Table 4.3 displays the mean, 
standard deviation, median, mode, maximum, minimum and z-scores 
Table 4 3  Descriptive Statistics for Torrance Tests of Creative Thinking (TTCT) 
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The z score is a comparison of the 30 physician assistant students' TTCT mean scores to 
a normative population. The z-score expresses the number of standard deviations each variable is 
from the mean. For example, the sample population (physician assistant students) have a mean 
z-score of 3.74 on flexibility, that means the typical physician assistant student in the sample 
population is 3.74 standard deviation above the mean from the norming sample, which .has a 
. mean z-score of 0. A sample population with a z-score of approximately 2 would be considered 
to have a score that was significantly greater than the norming sample. 
In summary, the mean scores for the TTCT - Verbal for PA students for fluency, 
flexibility, originality, and aggregate average all fall within the average ranges, since the TTCT- 
Verbal standard deviation is 20.. The z-score for flexibility was extremely high. 
4.lc (2) TTCT - Figural Physician Assistant Students - Mean and Frequency Distributions 
The TTCT - Figural provided standard scores in the following areas: fluency, 
originality, titles, elaboration, resistance to premature closure, creativity index, and aggregate 
figural average. The TTCT - Figural was sent to the Scholastic Testing Services and data were 
scored for both group and individual. However, for the purpose of maintaining confidentiality, 
only group data were utilized for this study. The fluency, originality, titles, elaboration, 
resistance to premature closure, creativity index, and aggregate figural average scores from the 
TTCT-Figural was analyzed. 
The ?TCT Creative Thinking-Figural does not include the subscale of flexibility 
Dr. John Kaufhan, Vice President of Marketing for Scholastic Testing Services, explains, 
"When the streamlined scoring method for the Torrance Figural Tests was developed and 
introduced in 1980, the flexibility scale was not brought forward since is was not contributing 
significantly to the overall scores, and did not seem to add anything to the identification 
process." 
Standard scores were reported on a scale with a mean of 100 and a standard deviation of 
20. Descriptive statistics and frequency distributions were given as part of the scoring package 
from STS. Thiiy senior physician *sistant students made up the sample. Table 4.4 displays the 
mean, standard deviation, standard error, median, mode, standard deviation, range, minimum, 
maximum, and z-score. 
Table 4.4 Descriptive Statistics for Torrance Tests of Creative Thinking- Figural - 
Physician Assistant Students 











*These scores differ significantly from the norming sample. n=30 











resistance to premature closure and creativity index were significantly above average, average 


































































resistance to premature closure and creativity index were significantly high and elaboration 
significantly low. 
4.ld The Torrance Tests of Creative Thinking - Verbal and Figural 
Physician Assistant Students - Pearson Correlation and Cronbach's Alpha 
4.ld (1) TTCT- Verbal Pearson Correlation and Cronbach's Alpha 
Physician Assistant Student Pearson Correlation and Cronbach's Alpha 
The correlation matrix for lTCT -Verbal displayed in Table 4.5 represents Pearson correlation 
for fluency, flexibility, originality, and aggregate average. Statistical significance was examined 
at p < .05. A one-tailed test is meaningful, because results could be expected in one direction. 
Table 4.5 Pearson Correlations and Significance Levels Between Pairs of Subscales on The 
Torrance Tests of Creative Thinking - Verbal 
N=30 
* correlation is significant at p < 0.05 level (1-tailed) 
Table 4.5 shows that all correlations were significant a tp  < .05. This means that for the 
physician assistant students in this sample, those who scored high on one subtest tended to score 
high on other subtests. Conversely, those who scored low on one test tended to score low on 
other subtests. Because subtest scores tend to cluster together, this provides evidence that the 
subtests are all tapping into a common latent construct, which is hypothesized to be creative 
thinking. 
Internal consistency for the entire TTCT-Verbal battery of tests was calculated to 
determine test reliability. A minimum Cronbach's Alpha of -50 was deemed to be acceptable 
using SPSS. The Cronbach's alpha for the TTCT- verbal was calculated to be -97. In summary, 
there is a strong correlation between PA students7 creative abilities of fluency, flexibility, and 
originality, and a strong measure of reliability for the Torrance Tests of Creative Thinking - 
Verbal test. 
Torrance (2000) found that the short-range validity studies of the TTCT - Verbal have 
predicted such creative behaviors in adults as divergent thinking, creative teaching behaviors, 
superior performance on subject-matter tests of productive thinking, and creative applications in 
a Mental Health course. To repeat the research question, it is proposed that the strong correlation 
among the creative abilities of fluency, flexibility, and originality in PA students may predict 
creative behaviors such as divergent thinking, the ability to formulate hypotheses related to cause 
and effect, and the ability to make a mental departure from the obvious. All are important 
characteristics of good clinicians. 
4.ld (2) TTCT - Figural Physician Assistant Students - Pearson Correlation and 
Cronbach's Alpha 
The correlation matrix for the TTCT - Figural Tests displayed in Table 4.6 represents Pearson 
correlation for fluency, flexibility, originality, aggregate figural average, and creativity index. 
Significance was examined at the -05 level. 
Table 4.6 Pearson Correlations and Significance Levels Between Pairs of Subscales on The 
Torrance Tests of Creative Thinking - Figural 
N=30 
Table 4.6 shows that there were fifteen significant results found in the correlation matrix. 
This means that the subscale scores within the Torrance Tests of Creative Thinking - Figural are 
correlated with each other. This provides evidence that the subscales tap into a common 
underlying construct called creative thinking - Figural. 
Internal Consistency (Cronbach's Alpha) for the entire Torrance Tests of Creative 
Thinking - Figural was calculated to be .82. A minimum Cronbach's Alpha of -50 was deemed 
acceptable using SPSS. 
Torrance (2000) found that originality, expressiveness of titles, and the creativity index 
were consistently significant predictors of adult creative achievement. To repeat the assumption 
of his research, it is proposed that PA students' creative abilities of fluency, originality, titles, 
resistance to premature closure, aggregate figural average, and creativity index may predict 
creative achievement in real life. 
4.ld (3) TTCT - Verbal and Figural Physician Assistant Student Pearson Correlation 
The correlation matrix for the Torrance Tests of Creative Thinking - Verbal and Figural 
displayed in Table 4.7 represents Pearson Correlations for TTCT - Verbal fluency, flexibility, 
originality, and aggregate verbal average, and TTCT - Figural fluency, originality, titles, 
elaboration, resistance to premature closure, creativity index, and aggregate figural average. 
Statistical significance was examined at p < .05 
Table 4.7 Pearson Correlation and Significance Levels Between Pairs of Subscales 










































































In summary, there are -strong cokelations between PA students' creative abilities of 
figural titles and all the verbal subscales (fluency, flexibility, originality, and aggregate verbal 









and figural aggregate average and verbal flexibility, originality, and aggregate verbal average. 
Torrance's (2000) rationale for abstractness of titles is that creativity requires the ability 
to sen& the essence of a problem, and the rationale for figural creativity index is that creativity 
*Correlations are significant at p < 0.05 level (1-tailed) 
n=30 
There were thirteen significant results found in the correlation matrix. 
requires the ability to see things in different perspectives. It is hypothesized that the strong 
correlation between PA students' creative abilities of figural titles and all verbal subscales 
(fluency, flexibility, originality, and aggregate verbal average) may predict such creative 
behaviors in PA students as the ability to capture the essence of the information and to 





assistant students in clinical reasoning. For example when physician assistant students are 









most pertinent history and physical examination findings related to the patient's chief 
complaint to make an accurate diagnosis. 
Additionally, it is hypothesized that the strong correlation between students' creative 
abilities of figural creativity index and verbal flexibility,. originality, and aggregate verbal 
average may predict creative behaviors such as the ability to go beyond the logical, rational 
solution to produce ideas that are scientifically innovative. These are traits crucial for successful 
clinicians 
4.le Auth's Diagnostic Thinking Inventory 
4.1e (1) Auth's Diagnostic Thinking Inventory: Descriptive Statistics -Physician Assistant 
Students 
Auth's Diagnostic Thinking Inventory was developed to measure Physician 
Assistants' clinical reasoning. This researcher examined the data measures of central tendency 
(mode, median, and mean), standard deviation, range, minimum and maximum scores In order 
to maintain confidentiality, only group data were used. The pilot and dissertation populations 
were both senior students in the Drexel University Physician Assistant Program. The data sets 
were combined to maximize the results of the quantitative analysis of the Auth's Diagnostic 
Thinking Inventory. The researcher had three experts in the field of creativity verify the 
creativity categories of the Auth's ~iagnost ic  Thinking Inventory. Question number 10 was 
deleted kom the survey because it could not be categorized by the experts. The synthesis, 
originality, resistance to premature closure, and fluency, scores (based on a 5-point scale, with 5 
the highest on the creativity scale) from the Auth's Diagnostic Thinking Inventory were 
examined for each student. Flexibility and elaboration will be assessed in the clinical 
reasoning essays, which will also be a component of the qualitative interpretation. Table 4.8 is a 
display of the mean, median, mode, standard deviation, range, minimum and maximum for the 
Auth's Diagnostic Thinking Inventory. 
Table 4.8. Descriptive Statistics for the Auth's Diagnostic Thinking Inventory - 
Physician Assistant Students 
N=80 
Lnternal Consistency for subscales as well as for the entire Auth's Diagnostic Thinking 
Inventory was calculated to be .58. A minimum Cronbach's Alpha of .50 was deemed acceptable 











































In summary, the majority of the Physician Assistant students who were assessed 
demonstrated the highest mean scores in synthesis and fluency. These finding are similar to 
those discussed in section 4.c (I) ,  where z-scores for the Torrance Tests of Creative Thinking - 
Figural were above average in fluency. It is hypothesized that high mean scores for fluency 
and synthesis for the Auth's Diagnostic Thinking Inventory may predict such creative 
behaviors in physician assistant students as rich ideation and divergent thinking. Sternberg 
(1999) views creativity as an interaction between the person, an assignment and an 
environment. Currently the PA curriculum at Drexel University Physician Assistant 
Program requires physician assistant students to learn mental illnesses by attending 
lectures, viewing multiple power point slides and memorizing a list of diagnostic criteria for 
each mental illness. From this researchers' vantage point this method of teaching does not 
value physician assistant students' creative problem solving strengths, and may actually be 
harmful because the physician assistant student is left with the impression that the best 
way to learn is by listening. Alternatively, the PA curriculum should be an environment 
that incorporates creative problem solving activities such as role playing. This new 
curriculum will assist physician assistant students' clinical reasoning through insightful 
thinking, distinguishing relevant information from irrelevant information using patient 
scripts that are complex and relating new information to old information that the physician 
assistant students has learned from textbooks and lectures. 
4.le (2) Auth's Diagnostic Thinking Inventory - Factor Anaiysis 
A factor analysis was conducted to assess thk degree of clustering of questions measuring 
the underlying domains of creativity and creative problem solving traits as applied to clinical 
reasoning. The domains being assessed were fluency, originality, resistance to premature closure, 
and synthesis. Auth's Diagnostic Thinking Inventory was analyzed using a forced three Factor 
Rotated Principal Components Analysis using a Varimax rotation with a Kaiser normalization to 
yield the greatest number of loadings greater than .40 on the factors. This analysis revealed 
creative problem solving traits that did not load in defined constructs. As a result the following 
questions were omitted because they did not load in defined constructs; 2,4, 5,6. 8,9 and 1 1. 
From this point forward the creative problem solving traits applied to clinical reasoning to be 
assessed are fluency, synthesis, and resistance to premature closure for the quantitative analysis. 
The three factor solution with an eigenvalue greater than 1 are shown in Table 4.9. 
Internal Consistency for subscales (Kaiser-Meyer-Olkin) as well as for the entire Auth's 
Diagnostic Thinking Inventory was calculated to be -600. A minimum Kaiser-Meyer-Olkin of 
-500 was deemed acceptable for test validity using SPSS. I. 
Table 4.9 Auth's Diagnostic Thinking Inventory -Factor Analysis 
Item Factor Loading Values 
1 -Fluency 
I am able to 
interpret a 
symptom using 
more than 3 organ 
systems. 
2. Resistance to 
Premature: 
After I have taken 
a history, I find 



















3. Resistance to 
Premature 
Closure: 
When I suspect a 
disease, I wait for 
the lab tests to 







think of the 
disease that is 
most common. 
5. Fluency: 
During the course 
of the interview, I 
am able to 


















6. Resistance to 
Premature 
Closure: I commit 
to a diagnosis 
early on in the 
history. 
7. Synthesis 
As I collect the 
history, I consider 
several diseases. 
8. Synthesis: 
I use results of lab 



















I am able to 
integrate the 
pathyophysiology 
of the disease with 
the patient's signs 
and symptoms. 
10. Deleted Item 
I 
I Premature Closure 
During the course 
of the interview, I 
usually think of 
diseases that are 
unique 










During the clinical 
interview, I am 
able to produce 
more than 5 
diseases that are 
relevant to the 
patient's chief 
complaint. 





known and I 
realize that I have 
missed it, initially 
it is often because 
I looked at a single 
















Factor I Factor 11 Factor I11 




15. Resistance to .17 -66 
Premature 
Closure: 
After I have all the 
history, physical 
exam, and lab tests 
I do not rush to 
make a diagnosis 
without reflection. 
16. Synthesis: .27 -59 -.2 1 
In considering a 
diagnosis, I 
evaluate the whole 
clinical situation. 
1 7. Resistance to -30 - 13 .59 
Premature 
Closure: 
As a result of the 
clinical interview, 
I go beyond the 
patient's history 
for my diagnosis. 
As Table 4.9 shows, Factor I, fluency represents the ability to produce a large number of 
ideas, during the clinical interview and when developing a differential diagnosis. Factor 11 
synthesis represents the ability evaluate the whole clinical situation, by collecting the history and 
reflecting on the history, physical exam and lab tests to make a diagnosis and Factor 111, 
resistance to premature closure represents the ability to go beyond the clinical interview and to 
wait for the lab test to before making the diagnosis. Additionally, Table 4.9, question 1 1 shows a 
high loading on factor I and factor 1 1. This suggests that the creative problem solving trait 
resistance to premature closure may be interactive with fluency. Also, question 4 shows an 
inverse loading on Factor 111, relevant to the divergent thinking item of Factor 111, this may 
suggest question 4 is assessing convergent thinking and may be based more on knowledge than 
creativity. 
In summary, it is hypothesized that these items loaded together because they are 
assessing the underlying construct of creativity that deals with physician assistants' clinical 
reasoning. Psychometric testing of creative thinking has been used from kindergarten through 
graduate and professional education since 1958. 
At the National Education Association conference in 1963, Torrance outlined five 
legitimate applications of psychometric testing of creativity: (1) better understanding of the 
human mind and personalitr, (2) basis for individualizing instruction; (3) indicator of mental 
health; (4) means to assess new education programs; and (5) indicator of growth potential. 
However, they have never been used in physician assistant education or applied to clinical 
reasoning. To repeat the purpose of this research is to examine the correlation between 
creative traits (i.e., synthesis, fluency, and resistance to premature closure) and clinical 
reasoning. The factor analysis suggested that the creativity traits - synthesis, fluency and 
resistance to premature closure - demonstrated construct validity. The researcher 
proceeded to examine the links between these constructs and aptitude for diagnostic 
assessment and critical-thinking strategies. It was hypothesized that these creativity 
constructs could be used by PA educators in assessing students' clinical reasoning and 
developing learning strategies. Additionally, results of this study suggested that creativity 
traits were not isolated constructs, as purported in the psychometric testing of creativity, 
but rather that they overlap in nature. This was an original finding that will be further 
discussed in Chapter 5. . 
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4.lf (1) Auth's Diagnostic Thinking Inventory and TTCT - Verbal: Pearson Correlation 
The matrix displayed in Table 4.10 represents Pearson Correlations for creative problem 
solving traits as applied to clinical reasoning, derived fiom the subscales of the Auth's 
Diagnostic Thinking Inventory and The Torrance Tests of Creative Thinking - Verbal subscales. 
Significance was examined at thep < -05 level. 
Table 4.10 Pearson Correlation and Significance Levels Between Pairs of Subscales 

























* Correlation is significant a lp  < 0.05 level (1-tailed). 
There were no significant results found in the correlation matrix. 
4.lf (2) Auth's Diagnostic Thinking Inventory and TTCT - Figural: Pearson Correlation 
The correlation matrix displayed in Table 4.1 1 represents Pearson Correlations for 
creative problem solving traits as applied to clinical reasoning, derived fiom the subscales of the 
Auth's Diagnostic Thinking Inventory and The Torrance Tests of Creative Thinking - Figural 
subscales. The criterion level for significance using the Bonferroni adjustment was used to 
protect against type 1 error. The new criterion that must be reached in order to conclude that 
there was a correlation between pairs of scales was significant is p < -00. 
Table 4.11 Pearson Correlation and Significance Levels Between Pairs of Subscales 




































*Correlation is significant at p < 0.00 level (1-tailed). 
There were no significant results found in the correlation matrix.: 
4.lg Reisman's Generic Influences on Learning - Physician Assistant Students 
4.lg (1) Reisman's Generic Influences on Learning Instrument: Descriptive Statistics 
Reisman's Generic Influences on Learning Instrument was developed to measure 
physician assistant students' clinical reasoning. This researcher examined the data measures of 
central tendency (mode, median, and mean), standard deviation, range, and minimum and 
maximum scores. For the purpose of this research, only group data were interpreted. The pilot 
and dissertation populations were both senior students in the Drexel University Physician 
Assistant Program. The data sets were combined to maximize the results of the quantitative 
analysis of the Reisman's Generic Influences on Learning Instnunent. The social, cognitive, 
psychomotor, physical and sensory, and emotional scores (based on a 5-point scale, with 5 the 
highest on the generic influences on learning scale) fiom the Reisman's Generic Influences on 
Learning Instrument were entered into Excel for each student. Table 4.12 displays the results of 
mode, median, mean, standard deviation, range, and minimum and maximum for the Reisman's 
Generic Influences on Learning Instrument. 
Table 4.12 Descriptive statistics for the Reisman's Generic Influences on Learning 
Instrument Physician Assistant Students 
It is hypothesized that high mean scores for "social" for the Reisman's Generic 
Influences on Learning Instrument may predict a learning strength for Physician Assistant 
students. In my experience as a PA educator, the social context of learning is critical for 
PA students. Clinical reasoning and the values associated with being a PA are developed 
through relationships and collaborative learning among PA student, teacher, peers, 
physicians, and preceptors. This generic influence on learning strength can be an 




















































classroom, as an alternative to one that is teacher-centered, in order to develop clinical 
reasoning in Physician Assistant students. 
Internal Consistency for subscales (Cronbach's Alpha) as well as for the entire Reisman's 
Generic Influences on Learning Survey was calculated to be .8 1. A minimum Cronbach alpha of 
.50 was deemed acceptable for test reliability using SPSS. 
4.lg (2) Reisman's Generic Influences on Learning Instrument- Factor Analysis 
A factor analysis was conducted to assess the degree of clustering of questions measuring 
the underlying domains of generic influences on learning as applied to clinical reasoning. The 
domains being assessed were social, psychomotor, emotional, cognitive, and physical and 
sensory. Reisman's Generic Influences on Learning Instrument was analyzed using a forced 
three factor Principal Components Analysis with a Varimax rotation and a Kaiser normalization, 
yielding the greatest number of items loading greater than .40 on the factors. As a result the 
following questions were omitted because they did not load in defined constructs; 3,5,6,7, 12, 
14, 16, 18, 19,2 1, and 23. From this point forward the generic influences on learning applied to 
clinical reasoning to be assessed are social, emotional, and cognitive for the quantitative analysis. 
The three factor solution with an eigenvalue greater than 1 are shown in Table 4.13. 
Internal Consistency for subscales (Kaiser-Meyer-Olkin) as well as for the entire Reisman's 
Generic Influence on Learning Survey was calculated to be .669. A minimum Kaiser-Meyer- 
Olkin of -50 was deemed acceptable for test validity using SPSS. 
Table 4.13 Reisman's Generic Influences on Learning Instrument - Factor Analysis 
Item Factor Loading Values 

10. Inverse of  
Social: 
I do not relate 
and interact well 
with others. 
I I. Inverse of 
Social: 
I find it difficult 
to discern the 
wishes of others. 
12. Social: 
I find it easy to 
model the 
behaviors of my 
instructors. 
13. Inverse of 
Cognitive: 

















































19. Physical and 
Sensory: 
I have the ability 




















Factor I Factor I1 Factor I11 
Social Emotional Cognitive 
21.Inverseof .43 
Psychomotor: 
I find it difficult 
to screen out 
surrounding 
auditory stimuli. 
22. Inverse of -66 -10 .16 
Social: 
I have difficulty 
understanding 
the rules of 
conduct in a 
learning 
community. 
23. Emotional: -57 





Table 4.13 showed,what the various factors represent. Factor I, social, represents the 
ability to understand another's point of view, get along, relate and interact well with others, 
discern the wishes of others, and understand the rules of the learning community. Factor 11, 
emotional, represents the ability to balance autonomy and dependence and to control ones 
emotions. Factor 111, cognitive represents the ability to cope with complexity, synthesize 
information, use problem solving strategies to draw conclusions, while paying attention to salient 
aspects. Additionally, on Table 4.13 questions 4 and 20 showed a high loading on factor I1 and 
factor 111 suggesting that generic influences on learning emotional construct may be interactive 
with cognitive construct. Also, question 9 shows a high loading on factor I and factor I1 
suggesting that generic influences on learning social construct may be interactive with cognitive 
construct. 
In summary, it is hypothesized that these items loaded together because they are 
assessing the underlying constructs of generic influences on learning factors that deal with 
physician assistants' clinical reasoning. Furthermore, this study suggests that generic influences 
on learning factors are not isolated, but rather cluster in certain cases. Reisman and Kauffman 
(1980) proposed that the generic factors can provide a framework for observing and analyzing 
learners' strengths and weakness in school-related tasks. 
In my experience as a PA educator, PA students approach learning by memorizing facts. 
This research will assist PA students in developing learning strategies that incorporate 
their own generic influences factors. PA students who are informed about the factors that 
influence their own studies will be much better placed to achieve in school. This is an 
original frnding that will be further discussed in Chapter 5. 
4.lh Reisman's Generic Influences on Learning Instrument and Torrance Tests of 
Creative Thinking -Verbal and Figural: Pearson Correlation 
4.lh (1) Reisman's Generic Influences on Learning Survey and TTCT - Verbal: Pearson 
Correlation 
The correlation matrix displayed in Table 4.14 represents Pearson Correlations for 
generic influences on learning subscales of Reisman's Generic Influences on Learning 
Instrument and the Torrance Tests of Creative Thinking - Verbal subscales. The criterion level 
for significance using the Bonferroni adjustment was used to protect against type 1 error. The 
new criterion that must have been reached in order to conclude that there was a correlation 
between pairs of scales was significant was p < -00. 
Table 4.14 Pearson Correlation and Significance Levels Between Subscales on the 
Reisman's Generic Influences on Learning Instrument and 




























* Correlation is significant at p< 0.00 level (1 -tailed). 
There were no significant results found in the correlation matrix. 
4.lh (2) Reisman's Generic Influences on Learning Survey and TTCT - Figural: Pearson 
Correlation 
The correlation matrix displayed in Table 4.15 represents Pearson Correlations for the 
generic influences on learning, derived from the subscales of Reisman's Generic Influences on 
Learning Instrument and the Torrance Tests of Creative Thinking - Figural. The criterion level 
for significance using the Bonferroni adjustment was used to protect against type 1 error. The 
new criterion that must have been reached in order to conclude that there was a correlation 
between pairs of scales was significant was p < -00 
4.15 Pearson Correlation and Significance Levels between Subscales on the 
Reisman's Generic Influences on Learning Instrument and Torrance Tests of Creative 
Thinking - Figural 
* Correlation is significant atp< 0.00 level (1-tailed). 
There are strong correlations, when applied to clinical reasoning, between PA students' 
creative abilities of figural fluency and social, and emotional generic influences on learning; 
figural resistance to premature closure and social generic influences on learning; and figural 
aggregate average and social generic influences on learning as applied to clinical reasoning. 
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To repeat the research question, it was proposed that there is a strong correlation 
between the Torrance Tests of Creative Thinking and the use of generic influences on learning as 
applied to clinical reasoning. Torrance (1982) administered TTCT - Figural to graduate students. 
Results showed that fluency had elements in common with the right-hemisphere style of 
processing information, creative personality characteristics, and the ability to produce a large 
number of alternatives. Aggregate average figural had elements in common with the right- 
hemisphere style of thinking, an innovative style of management, and creative motivation. 
Furthermore, Torrance's rationale behind the figural fluency score represents the test taker's 
ability to produce large number of figural images, and figural resistance to premature closure 
scores represents the test taker's ability to stay open to receiving information and to consider a 
variety of information. It is hypothesized that PA students' social and emotional generic 
factors can be enhanced in a learning environment that embraces creativity. This is an 
original frnding that will be further discussed in Chapter 5. 
4.li Student Clinical Reasoning Essays 
The students were required as part of the research study to write clinical interpretations 
for two clinical reasoning essays. The clinical reasoning essays comprised a current medical, 
social, and past medical history and a physical examination, and were appropriate for the 
student's level of knowledge. Each clinical reasoning essay was examined by the researcher 
using content analysis and was evaluated using the categorization of words and phrases 
pertaining to a pre-determined model of creativity and generic influences on learning. (See 
Appendix I.) The frequency of each occurrence in each category was then counted and analyzed. 
Each category of creative problem 
solving and generic influences on learning was described using descriptive statistics. A coding 
sheet was utilized to sort and combine all data from the essays .This researcher examined the 
data measures of central tendency (mode, median, and mean), standard deviation, range, and 
minimum and maximum scores. 
4,lj Textual Analysis of Clinical Reasoning Essays 
In addition to analyzing the clinical reasoning essays for creative problem solving traits 
and generic influences on learning, it is important to evaluate the quality of the conclusions and 
assess underlying themes. There were four themes that related to the disease students listed. The 
first theme centered on the diagnosis of hernia for the first clinical reasoning essay. The second 
theme centered on cirrhosis for the second clinical reasoning essay. The next two themes were 
hepatitis and liver cancer for the second clinical reasoning essay. The common themes that the 
students listed are plausible conclusions based on the signs and symptoms presented in the 
clinical cases. Many students group the signs and symptoms such as "bulge in the 
groin.. .reproducible with valsalva maneuvers" and "painless mass left groin, sudden onset after 
lifting" to arrive at the plausible conclusion of hernia. For the second clinical reasoning essay, 
many students group "fatigue, weight loss, spider nevi, ascites, firm palpable liver, and alcohol 
history" to arrive at the plausible conclusion of cirrhosis; "weakness, weight loss, and blood in 
stools" to anive at the plausible conclusion of liver cancer; and "weakness, fatigue, and spider 
nevi" to arrive at the plausible conclusion of hepatitis. 
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4.11 Clinical Reasoning Essays and the Torrance Tests of Creative Thinking - Verbal 
and Figural 
Each essay was evaluated using the figural and verbal creative problem-solving traits 
fkorn the Torrance Tests of Creative Thinking - Verbal and Figural. The creative problem 
solving traits include elaboration, originality, flexibility, fluency, resistance to premature closure, 
and synthesis. Each student received subscores representing each of the six creative problem 
solving traits as applied to clinical reasoning. Table 4.16 displays the combined results for the 
clinical essays. 
Table 4.16 Descriptive Statistics for the Creative Problem Solving Traits as Applied to 







































Analyses of these data demonstrate that the physician assistant students, on average, 
applied the creative problem solving trait of flexibility most frequently. This was followed 
by the creative problem solving traits of synthesis and fluency. Interestingly, these scores 
relate very closely to the TTCT - Verbal and Figural results. Overall, the physician 
assistants' students focused on the three creative problem-solving traits of flexibility, 
synthesis, and fluency. It is hypothesized that these correlations indicate physician 
assistants are using all creative problem solving traits in clinical reasoning, and they may 
predict learning strengths for Physician Assistant students. These learning strengths can be 
important tools in helping PA educators develop a curriculum that involves creative 
problem solving exercises. 
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Gough (1976) studied the creative potential for first year medical students using scores 
from the Barron-Welsh Art Scale, California Psychological Inventory, and Vocational Interest 
Blank. Gough's study demonstrated medical students' grades in year one and two of medical 
school is correlated with their creative potential and students who dropped out of medical school 
had relatively high creativity scores. Additionally the mean creativity score of the medical 
students was higher than the sample population of architects, engineers, mathematicians, 
psychologists, and research scientists. This finding is similar to that found in section 4. Id of this 
research study, where the majority of physician assistant students in this study demonstrated z- 
scores that were significantly above average in flexibility and aggregate verbal average for 
ITCT-Verbal and z scores were significantly above average in fluency, resistance to premature 
closure and creativity index for TTCT-Figural. It is hypothesized that physician assistant 
programs may lose their most highly creative students due to a curriculum that does not 
incorporate the student's creative problem solving strengths. This may predict a loss of 
potential innovative ideas and solutions from physician assistant students, a possibility that 
has implications for the professions. Some of these highly creative physician assistant 
students may possess those qualities of creative vision and original solutions to today's 
health care issues that are desperately needed. 
4.1IClinical Reasoning Essays and Reisman's Generic Influences on Learning 
Each clinical reasoning essay was evaluated by the researcher using the categorization of 
words and phrases pertaining to the pre-determined model of Reisman's Generic Influences on 
Learning (Reisman and Kauffman (1980)). (See Appendix I) The generic influences on learning 
traits of social, psychomotor, emotional, and physical and sensory require firsthand observation 
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of the participants' clinical reasoning and were not assessable using the clinical reasoning 
essays. The generic influences on learning trait cognitive was assessed. The frequency of each 
occwrence in the cognitive category was then counted and analyzed. The cognitive category of 
generic influences on learning was described using descriptive statistics. A coding sheet was 
utilized to sort and combine all data from the essays. This researcher examined the data measures 
of central tendency (mode, median, and mean), standard deviation, range, and minimum and 
maximum. Table 4.17 displays the result for the clinical essay. 
Table 4.17 Descriptive Statistics for the Clinical Essays for Reisman's Generic 
Influence on Learning 
In summary, the physician assistant students demonstrated the use of the generic 
influences on learning "cognitive" trait in the clinical reasoning essay. The generic influences on 
learning traits of social, psychomotor, emotional, and physical and sensory were not able to be 
assessed using the pen-and-paper case in this research study. Further refinement needs to be done 











4.lm Validation for Scoring of Clinical Essays 
To strengthen the validation of the scoring procedure, an external evaluator was recruited 
and trained for this task. This person was a certified physician assistant in clinical practice. The 
researcher had the external evaluator read three selected clinical essays, from the dissertation 
sample of thirty, to verify the researcher's interpretation of the qualitative results. To insure 
inter-rater reliability, the researcher met with the external evaluator after each collection phase, 
and at the conclusion of the study, to review all findings and interpretations and determine if 
interpretations were logical and acceptable. Additionally, Appendix J includes the protocol used 
by the essay evaluators. The three selected participants' essays represent low, moderate, and high 
creative problem solving scoring patterns on the Torrance Tests of Creative Thinking - Verbal 
and Figural. The scores for essays #1,2, and 3 represents students with a low, moderate, and 
high scoring pattern, respectively. The three essays were randomly selected. Table 4.18 displays 
the results of the two evaluators' (researcher and external evaluator) scores for the three selected 
essays for creative problem-solving traits as applied to clinical reasoning. 
Table 4.18 Comparison of Creative Problem-Solving Traits Scores as Applied to 





















































































































Table 4.19 displays the results of the two evaluators' (researcher and external evaluator) 
scores for the three selected essays for generic influences on learning factors as applied to 
clinical reasoning. 
Table 4.19 Comparison of Reisman Generic Influences on Learning Traits as Applied to 
Clinical Reasoning Scores from Three Essays 
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Clinical Reasoning Essay 1 Clinical Reasoning Essay 2 
The correlation matrix displayed in Table 4.19 represents the Pearson Correlations for the 











Flexibility I 4 
Fluency 1 5 






















































Table 4.20 Validation Scoring for Clinical Essays- Pearson Correlation 
Clinical Essay 1 
Researcher, 
Clinical Essay 2 
Researcher 
Researcher 
Clinical Essay 1 
Clinical Essay 3 
N= 2 1 * Correlation is significant at p <0.05 level (1-tai 
.92 
.OO* 
Clinical Essay 2 I Clinical Essay 3 
External Evaluator 
In summary, the researcher's and external evaluator's scores are statistically similar and 
are usebl in validating the scoring procedures. This result demonstrated inter-rater reliability. 
External Evaluator 
4.111 Standardized Patient Exercise 
As part of the research study, five students were randomly selected to elicit a history and 
perform a physical examination on a standardized patient. A standardized-patient exercise is a 
planned re-creation of an actual clinical situation designed to be realistic enough so that the 
student cannot differentiate it from the actual clinical situation. The standardized patient was a 
local actress trained to accurately and consistently portray a patient with appendicitis. The 
standardized patient was provided a script which included a specific history and physical exam 
findings. The exercise was appropriate for the student's level of knowledge. Each exercise was 
observed and evaluated by the same independent evaluator. The independent evaluator was a 
certified Physician Assistant. Each standardized patient was evaluated using a history and a 
physical examination checklist, a standardized patient-satisfaction questionnaire, and case 
discussion using the categorization of pertinent medical phrases to a pre-determined model of 
creativity and generic influence on learning. (See Appendix H.) The frequency of each 
occurrence in each category was then counted and analyzed. Each category of creative problem- 
solving and generic influence on learning was described using descriptive statistics. A sheet was 
utilized to sort and combine all data from the standardized patient exercise. This researcher 
examined the data measures of central tendency (mode, median, and mean), standard deviation, 
range, and minimum and maximum score. Tables 4.2 1 and 4.22 display the results. 
Table 4.21 Descriptive Statistics for the Creative Problem Solving Traits as Applied 













































Standard L I Deviation 
Analysis of this data demonstrated that the five students, on average, applied all the 
creative problem-solving traits. The two most commonly applied traits were fluency, and 
synthesis. Interestingly, these were the two most commonly used creative problem-solving traits 
for the clinical reasoning essays. 
Table 4.22 Descriptive Statistics for the Reisman's Generic Influences on Learning for the 




Analysis of these data demonstrated that the five students, on average, applied the generic 
influences on learning trait of "social" most frequently. This was followed closely by "cognitive" 
and "emotional." The generic influences on learning traits "physical and sensory" and 
"psychomotor" could not be assessed. To repeat the research question of this research, it is 
proposed that there is a significance difference in clinical reasoning between standardized patient 
exercises and written case studies. It is hypothesized that the standardized patient exercise 
promotes the development and assessment of Physician Assistant students' creative problem- 
solving and interpersonal skills, which are keys to successll clinical reasoning and clinical 
practice. 
4.2 Summary 
The researcher assessed the use of creative problem-solving and generic influences on 
learning in clinical reasoning in physician assistant students. The results of this study will assist 
in the development of a curriculum that helps students enhance their clinical reasoning and 
diagnostic skills so that they more l l l y  incorporate creative problem-solving. This study used a 
mixed-methodology design. All participants completed the Torrance Tests of Creative Thinking 
- Verbal and Figural, Auth's Diagnostic Thinking Inventory, Reisman Generic Influences on 
Learning Instrument and Clinical Essays. Five participants selected at random interviewed a 
standardized patient. An external evaluator was employed to provide an unbiased judgment of 
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the qualitative data. A total of 50 senior students from Drexel University's Physician 
Assistant Program participated in the pilot study and 30 senior students from Drexet University's 
Physician Assistant Program participated in the research study. 
The results of this study revealed that the majority of the PA students demonstrated strong 
creative potential. The Torrance Test of Creative Thinking - Verbal revealed that the majority of 
the PA students had z-scores that were significantly above average in flexibility, average in 
fluency, originality, and TTCT aggregate average. The Torrance Test of Creative Thinking - 
Figural revealed the majority of the PA students scored significantly above average in fluency, 
resistance to premature closure, and creative index, slightly above average in titles and figural 
average, and below average in originality and elaboration. This study revealed there is a strong 
correlation between PA students' creativity as measured by the TTCT - Figural and 
Verbal. These findings may predict creative behaviors such as divergent thinking, the 
ability to formulate hypotheses related to cause and effect, and creative achievement in real 
life. This is an original finding and will be discussed in Chapter 5. 
The results of this study revealed that the majority of the PA students who were assessed 
using Auth7s Diagnostic Thinking Inventory used the following creativity traits: synthesis, 
fluency, originality, resistance to premature closure, and elaboration, as applied to clinical 
reasoning. The highest mean scores were in synthesis and fluency, and the lowest mean score 
was in originality. These findings are similar to the fact that the z-scores for the TTCT - Figural 
were above average in fluency and below average in originality. The high mean scores for 
fluency and synthesis may predict divergent thinking in Physician Assistant students, and a low 
mean score in originality may predict an inability to be original thinkers when doing clinical 
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reasoning. The factor analysis of Auth's Diagnostic Thinking Inventory revealed that 
fluency, synthesis and resistance to premature closure appear to be the most prevalent creativity 
traits used by physician assistant students in assessing diagnostic and critical thinking strategies. 
This study revealed that the majority of PA students who were assessed using the 
Reisman's Generic Influence on Learning Survey demonstrated the use of the generic influences 
learning traits of social, psychomotor, emotional, cognitive, and physical and sensory. The 
highest mean score was in "social" and the lowest score was in "physical and sensory." The 
Pearson Correlation for the Reisman's Generic Influence on Learning Survey revealed strong 
correlation between PA students' creative abilities of figural fluency and the generic influences 
on learning traits of social, psychomotor, emotional, and cognitive The factor analysis of the 
Reisman's Generic Influences on Learning Survey revealed that social, emotional, and cognitive 
construction are most prevalent when assessing clinical reasoning strategies. These finding will 
assist PA students in developing learning strategies to incorporate their own generic 
influences on learning factors. This is an original fmding that will be further discussed in 
Chapter Five. 
5: SUMMARY AND CONCLUSION 
This study revealed that the majority of the PA students who were assessed using the 
Clinical Essay demonstrated the use of all creative problem-solving traits as applied to clinical 
reasoning, and the generic influences on learning "cognitive7' trait. The PA students focused on 
the three creative problem-solving traits of flexibility, synthesis and fluency. These scores related 
closely to the ?TCT - Verbal and Figural results.. These correlations may predict a learning 
strength for Physician Assistant students, and can be an important tool for in helping PA 
educators develop curricula. This study revealed that the creative problem-solving traits 
fluency, synthesis, flexibility, elaboration, resistance to premature closure and the generic 
influences social, cognitive, and emotional can be assessed using a standardized patient exercise. 
The three most commonly applied creative problem traits were fluency, synthesis, and flexibility; 
these are also the three most commonly used creative problem-solving traits for the clinical 
reasoning essays. 
5.1 Importance of a Study Involving Clinical Reasoning, Creative Problem 
Solving and Generic Influences on Learning 
Physician Assistant students must develop clinical reasoning skills that 
incorporate creative problem solving and generic influences on learning in order to 
practice the art of medicine in the modem healthcare system. According to Norman 
(2000, p. S 128), "through the advances in biology, physiology, and molecular biology, 
we have come to a deeper understanding of the mechanisms of many diseases." These 
advances require physician assistant students to maximize their clinical reasoning skills 
and broaden their diagnostic competence through incorporating creative problem solving 
and generic influence on learning. Optimal patient care depends on keen clinical 
reasoning as essential daily functions of physician assistants. Now, more than ever, it 
is essential to develop and implement PA curriculum strategies that incorporate creative 
problem solving and generic influences on learning to optimize PA students' clinical 
reasoning. 
The study focused on students in their second year of physician assistant training 
and evaluated how they use their clinical reasoning, creative problem solving skills and 
knowledge of generic influences on learning as tools for diagnosing. The researcher 
investigated creative problem solving skills and generic influences on learning of the 
physician assistant students to determine if there is a relationship between creative 
problem solving, generic influences on learning and clinical reasoning. 
The past several decades have witnessed considerable growth in the 
understanding of clinical reasoning in the field of medicine. However, the theories do not 
address creative problem solving and generic influences on learning as a way to enhance 
clinicai reasoning. Bordage, Grant, and Marsden (1990) developed an inventory to assess 
clinical reasoning in physicians. This inventory is a quantitative measure of diagnostic 
thinking ability in physicians that evaluated the degree of flexibility in thinking and 
medical knowledge. 
The ability to think clinically requires both creative ability and clinical 
capabilities (Guilford, 1983).The creative problems solving traits(fluency, resistance to 
premature closure, elaboration, originality, synthesis, flexibility) and the generic 
influences on learning(sensory, cognitive, social, emotional, physical and sensory), have 
been missing from the discussion of clinical reasoning skills in physician assistant 
students. 
The time is right for physician assistant students to become aware of their creative 
problem solving strengths and knowledge of their generic influences on learning to 
develop and implement effective strategies to be succ&shl PA students. Additionally, 
PA educators need to take the risk and move away from the traditional lecture format 
of learning. PA educators need to develop and implement innovative curricula that 
incorporate creative problem solving to enhance students clinical reasoning. 
5.2 Relevance of Study 
The results of the this study will be usehl to physician assistant educators who want 
to use generic influences on learning and creative problem solving skills as a guide to 
observing students' strengths and weakness as they engage in clinical reasoning. 
Educators can gain valuable information fiom this study as they may have a better 
understanding of how to assist physician assistant students to apply creative problem 
solving in new clinical situations. In addition, the results of this study may trigger the 
development of new curricula in physician assistant education. 
5.3 Research question 
The goal of this study was to examine the use of creative problem solving 
skills and generic influences on learning in clinical reasoning by physician assistants 
students. It was hypothesized that clinical reasoning can be improved when physician 
assistant students employ creative problem solving traits and generic influences on 
learning. 
The research questions include: 
1. Are physician assistant's scores on the Torrance Tests of Creative Thinking 
Verbal and Figural significantly above the mean of the Torrance Tests of Creative 
Thinking? 
2. Is there a significant relationship between Torrance Tests of Creative Thinking 
Verbal and Figural results and use of the creative problem solving as applied to clinical 
reasoning? 
3. Is there a significant relationship between Torrance Tests of Creative Thinking 
Verbal and Figural results and use of generic influence on learning as applied to clinical 
reasoning? 
4. Is there a significant difference in clinical reasoning between standardized 
patients and written case studies? 
5.4 Definitions Underlying Instrumentation 
The current study applied Jone's (1 977) and Barrow & Feltovch's (1 987) 
definition of clinical reasoning. Torrance's (1989) definition of creativity, Edwards & 
Sproul's (1984) and Torrance (1 996) model for creative problem solving, and Reisman 
& Kauffman's (1980) model for generic influences on learning. Jone's (1977) and 
Barrow & Feltovch's (1987) definition of clinical reasoning is the cognitive process that 
results in a diagnosis following examination and assessment of a patient. Its effectiveness 
and efficiency determine how well the physician assistant's medical knowledge is 
translated into patient care. 
Torrance's (1989) definition of creativity is the most appropriate for this study. 
Torrance defined creativity as "sensing problems or gaps in information, forming ideas or 
hypothesis, testing and modifling these hypotheses, and communicating results." 
Edwards & Sproul's (1984), Guildord's (1977) and Torrance's (1996) model for 
creative problem solving includes producing new responses to a new situation, which 
also may involve novel outcomes, is a method for improving the quality of solutions to 
problems and increasing effectiveness of solutions. 
Reisman & Kauffman's (1980) model for generic influences on learning include 
generic or core factors that influence learning. These factors are grouped into four 
categories: cognitive, psychomotor, physical and sensory, social and emotional. The 
generic influences on learning can be applied to clinical reasoning and assist physician 
assistant educators to identify learning strengths of physician assistant students. 
Additionally, physician assistant students in the new physician assistant curriculum can 
be taught to develop and implement learning strategies to incorporate generic influences 
on learning as applied clinical reasoning. 
5.5 Participants 
A total of 30 physician assistant students in their second year of training from Drexel 
University's Physician Assistant Program participated in the study. The sample study 
population emerged from the senior class of Drexel University Physician Assistant 
Program. Seventy-eight (78) students were matriculated in the class. A response rate of 
100% was achieved for the sample. All students were asked to participate in this study on 
a volunteer basis. 
5.5 Design 
The research for this study incorporated quantitative and qualitative paradigms and 
therefore was a mixed-methodology design. The process of triangulation was used to 
control for any inherent bias of the self-assessment instruments, clinical reasoning essays, 
creative problem solving activities, investigator perceptions and methods. All participants 
completed the Torrance Tests of Creative Thinking Verbal and Figural, Auth's 
Diagnostic Thinking Inventory, Reisman's Generic Influences on Learning Instrument 
and Clinical Essay. Five of the thirty participants completed the Standardized Patient 
protocol. 
5.7 Instrumentation 
5.7a Torrance Tests of Creative Thinking (TTCT) - Verbal and Figural. 
The Torrance Tests of Creative Thinking-Verbal and Figural is a paper and 
pencil assessment used to measure creative functioning. Torrance (2000a) explains the 
term "creative thinking abilities" as a constellation of generalized mental abilities that is 
commonly presumed to relate to creative achievement. The assessment consists of verbal 
and figural tasks that draw on cognitive-affective abilities to test divergent thinking and 
other creative problem-solving skills. The Torrance Tests of Creative Thinking-Verbal 
and Figural are appropriate for use with kindergartners through adults. For the purpose 
of this study, to ensure valid and reliable interpretation of the students7 responses, the 
tests were sent to Scholastic Testing Services for scoring and analysis. 
5.7b Auth's Diagnostic Thinking Inventory 
The Auth's Diagnostic Thinking Inventory is a tool designed to 
assess creative problem solving traits as applied to clinical reasoning. It is a self-report 
inventory of eighteen questions in which a 5-point Likert-type scale is used (where "1" 
means "rarely" and "5" means "very fi-equentlf') The Auth's Diagnostic Thinking 
Inventory helps to assess the extent to which the physician assistant student is using the 
following creative problem solving traits in clinical reasoning: flexibility, fluency, 
resistance to premature closure, elaboration, synthesis and originality. 
5 . 7 ~  Reisman's Generic Influences on Learning Instrument 
The Reisman's Generic Influences on Learning Instrument is a tool 
designed to assess generic influences on learning factors (social, cognitive, emotional, 
physical and sensory and psychomotor) a s  applied to clinical reasoning. It is a self report 
inventory of 30 questions in which a 5 point Likert -type scale is used (where "1" means 
"rarely" and "5" means very frequently") 
5.7d Clinical Essays 
The clinical reasoning essays included a patient history and physical examination 
report, incorporates a structured paper exercise and assesses creative problem solving 
skills and generic influences on learning factors as applied to clinical reasoning. The 
clinical reasoning essays were structured to allow for originality, flexibility, fluency, 
resistance to premature closure, synthesis, elaboration of thought, and attention to salient 
aspect of the clinical situation. The researcher and a colleague reviewed the essays in 
detail using the categorization of words and phrases pertaining to a pre-determined 
model of creativity and generic influences on learning. (see Appendix I). 
5.7e Standardized Patient Exercise 
The standardized patient is an exercise designed to assess creative problem 
solving traits and generic influences on learning factors as applied to clinical reasoning in 
a real world setting. Five participants were selected at random to evaluate the 
standardized patient. The standardized patient is an actor and was provided with a script 
to simulate a specific disease. 
In summary, the study assessment methods (Torrance Tests of Creative Thinking 
Verbal and Figural, Auth's Diagnostic Thinking Inventory, Reisman's Generic Influences 
on Learning Instrument ), the evaluation of the clinical essay, and standardized patient 
exercise were determined to be reliable and valid instruments. 
5.8 Data Collection 
The data collection included quantitative and qualitative methodologies. The 
researcher collected data from the Torrance Tests of Creative Thinking Verbal and 
Figural, Auth's Diagnostic Thinking Inventory, Reisman's Generic Influences on 
Learning Instrument and Clinical Reasoning Essays from the thirty physician assistant 
students during a scheduled group meeting at the Center City, Drexel University Campus. 
The Torrance Tests of Creative Thinking-Verbal and Figural were sent to Scholastic 
Testing to be scored. Five participants were selected at random to evaluate the 
standardized patient. 
5.9 Data Analysis 
Analyzing the data fiom the Torrance Tests of Creative Thinking Verbal and 
Figural it was found that the physician assistant students had z-scores that were 
significantly above the mean in flexibility for TTCT-Verbal and significantly above the 
mean in fluency, resistance to premature closure and creativity index for TTCT-Figural. 
What these results suggest is that the physician assistant students in this study have 
demonstrated stronger visual and spatial strengths than verbal, yet the PA pedagogy 
emphasizes the verbal approach through a preponderance of lectures. 
The Pearson Correlation for the Torrance Tests of Creative Thinking-Verbal 
demonstrates a strong correlation between all verbal subscales (fluency, flexibility, 
originality, and aggregate verbal average) These findings in PA students may predict 
creative behaviors such as divergent thinking, the ability to formulate a hypothesis related 
to cause and effect, ability to make a mental departure from the obvious and-creative 
achievement in real life. These findings are significant because they may contribute to 
academic success in physician assistant students and predict the potential for creativity 
and discovery in medicine. 
The Pearson Correlation for the Torrance Tests of Creative Thinking - 
Figural demonstrated a strong correlation between creativity index and all figural 
subscales (fluency, originality, titles, elaboration resistance to premature closure) and 
aggregate figural average with all figural subscales (fluency, originality, titles, 
elaboration, resistance to premature closure and creativity index). Additionally, there is a 
strong correlation between figural fluency and originality and resistance to premature 
closure, and figural titles and originality and elaboration. These findings in PA students 
may predict creative behaviors such as the ability to process a variety of information to 
determine what is truly critical and the ability to sense the core of a problem. These 
findings are significant because it may contribute to the physician assistant students 
ability to process multiple medical complaints from a patient while assessing the essence 
of the problem to generate large number of relevant diseases for the differential 
diagnosis. 
The Pearson Correlation for the Torrance Tests of Creative Thinking 
Verbal and Figural demonstrated strong correlations between physician assistant 
students' creative abilities of figural titles and all the verbal subscales (fluency, 
flexibility, originality, and aggregate verbal average); figural creativity index and all the 
verbal subscales (fluency, flexibility, originality, and aggregate verbal average), figural 
aggregate average and all the verbal subscales (fluency, flexibility, originality, and 
aggregate verbal average) and figural originality and verbal originality. These 
findings makes sense as the Titles activity on the TTCT-Figural is akin to a verbal task, 
the creative index on the TTCT-Figural is akin to the ability to abstract, express 
emotions and feelings in words, and figural aggregate on the TTCT-figural included the 
titles and creative index scores. Interestingly, the physician assistant students in the study 
scored significantly above average z-scores for TTCT-Verbal flexibility, however all 
verbal subscales (fluency, flexibility, originality, and aggregate average) demonstrated a 
strong Pearson Correlation with ITCT-Figural subscales (titles, creative index and 
figural aggregate). These result suggest that physician assistant students in this study 
have the ability to visually synthesize and organize information. These strengths correlate 
with all of their verbal creative abilities. These findings are significant because 
the figural and verbal creative traits are crucial in the clinical reasoning process for 
successful clinicians. For example in the clinical reasoning process physician assistant 
students use the visual picture of the patient to organize and synthesize information 
which generate the questions to take a history and develop a differential diagnosis, What 
these results suggest is that physician assistant students in this study have the ability to 
capture the essence of the information, to distinguish important details from trivial 
details, and to go beyond the logical rationale solution to produce ideas that are 
scientifically innovative. 
Data analysis fkom the Auth's Diagnostic Thinking Inventory found that 
the majority of the physician assistant students in the study demonstrated the highest 
mean scores in synthesis and fluency and the lowest mean score in originality. These 
findings are similar to the z-scores for the Torrance Tests of Creative Thinking-Figural 
that were above average in fluency. What these results suggest is high mean scores in 
fluency and synthesis may predict such creative behaviors in physician assistant students 
as divergent thinking. These findings may also suggest that physician assistant students in 
the clinical reasoning process may have the ability to synthesize information they receive 
from taking a history, inspecting and observing the patient, performing the physical 
examination and as a result are able to generate a wide range of diseases. 
Analyzing the data fiom the factor analysis for the Auth's Diagnostic 
Thinking Inventory revealed fluency, synthesis, and resistance to premature closure 
appear to be the most prevalent constructs of creativity in assessing clinical reasoning in 
physician assistant students. Additionally, these creative problem solving traits 
as applied to clinical reasoning are loadkg together, This finding suggests that physician 
assistant students in this study are using the creativity traits not as isolated constructs, but 
as interactive processes in clinical reasoning. For example, physician assistant students 
are using the creative problem solving traits fluency and resistance to premature closure 
as they take a history and develop a differential diagnosis. This may suggest that 
physician assistant students have the potential to enhance their clinical reasoning skills by 
incorporating creative problem traits into their learning. The traditional type of teaching 
in physician assistant schools is in lecture format. This learning strategy does not 
incorporate creative problem solving skills, allows for minimal participation between 
physician assistant students and teachers, and is unresponsive to the physician assistant 
students learning needs. The time is right to address this deficiency and change the way 
physician assistant's are taught. This suggested change maybe difficult for the PA 
educator because the average PA educator is preoccupied with presenting as many 
medical facts as possible to the physician assistant students. However, physician 
assistant educators can learn to be more creative in the classroom by reinforcing 
interesting and original responses fiom the physician assistant students, and allowing 
physician assistant students to be involved in the discovery of the art of the practice of 
medicine. Although interesting findings emerged fiom the Auth's Diagnostic Thinking 
Inventory, it was necessary to eliminate some questions that did not load on any logical 
factor in the survey, and therefore, it is evident that further work needs to be done with 
the development of this inventory 
Analyzing the Reisman Generic Influences on Learning Survey it was 
found that the highest mean score was in social and the lowest mean score in physical and 
sensory. The high mean score for social for the Reisman Generic Influences on Learning 
survey suggests a learning strength in the social domain for the physician assistant 
students in this study. This generic influences on learning strength is an essential 
component in developing a collaborative-learning classroom to develop clinical 
reasoning in physician assistant students. PA Educators need to design classroom 
activities that focus on student-centered activities to develop clinical reasoning rather 
than a strict lecture pedagogy. This collaborative learning environment will assist to 
determine perceived learning needs of the physician assistant students and allow learning 
to be relevant, realistic and rewarding. 
Analyzing the data from the factor analysis for the Reisman Generic 
Influences on Learning Instrument revealed social, emotional and cognitive appear to 
be the most prevalent constructs of generic influences on learning in assessing clinical 
reasoning in physician assistant students. Additionally, generic influences on learning 
constructs as applied to clinical reasoning are loading together. This finding suggests that 
physician assistant students in this study are using the generic influences on learning not 
as isolated factors, but as interactive. What these results suggest is that PA educators may 
be able to use the generic factors to provide a framework for identifying physician 
assistant students learning strengths and weakness. This will assist physician assistant 
students in developing learning strategies that incorporate own learning strengths. 
Although, interesting findings emerged fiom the Reisman Generic Influence on 
Learning Instrument, it was necessary to eliminate some questions that did not load on 
any logical factor in the survey, and therefore, it is evident that further work needs to be 
done with the development of this inventory. 
The Pearson Correlation between the Torrance Tests of Creative Thinking 
Figural and Reisman Generic Influences on Learning Instrument demonstrates strong 
correlation between physician assistant students7 creative abilities of figural fluency and 
social, and emotional and also figural resistance to premature closure and social and 
aggregate figural average and social generic influences on learning as applied to clinical 
reasoning. These findings are significant in that physician assistant students7 social and 
generic factors can be enhanced in a learning environment that embraces creativity. For 
example, a PA educators need to create a classroom environment that foster 
students' socialization into the medical culture and a deeper understanding of the 
emotional issues relevant to practicing medicine. 
The clinical reasoning essays were examined using content analysis and 
descriptive statistics. These findings demonstrated that physician assistant students are 
using all creative problem solving traits as applied to clinical reasoning. Additionally the 
findings demonstrated that physician assistant students are using the generic influences 
on learning cognitive trait as applied to clinical reasoning. This makes sense because part 
of the clinical reasoning process involves ability to know medical facts. These results 
may predict a learning strength for physician assistant students. 
Five of the thirty participants completed the Standardized Patient 
Exercises. The findings demonstrated that the five physician assistant students applied all 
the creative problem solving traits to clinical reasoning for the standardized patient 
exercise. The three most commonly applied creative problem solving traits were fluency, 
synthesis, and flexibility. Interesting, these were the three most commonly used creative 
problem solving traits for the clinical reasoning essays. Additionally, the five physician 
assistant students on average, applied the social generic influence on learning most 
frequently, followed by cognitive and emotional. What these results suggest is 'that there 
is not a significant difference between the standardized patient's exercise and the written 
case studies.. These findings are significant to promote the development and assessment 
of interpersonal skills using a standardized patient exercise in the development of 
clinical reasoning and clinical practice. 
5.10 Conclusions 
The findings in this study conclude that physician assistants students are using 
creative problem solving traits in clinical reasoning. This was evident in the Auth's 
Diagnostic Thinking Inventory, clinical reasoning essays and standardized patient 
exercise. In addition, the findings in this study concluded that physician assistant 
students are using generic influences on learning in clinical reasoning. This was evident 
in the Reisman's Generic Influences on Learning Instrument, clinical reasoning essay 
and standardized patient exercise. 
What these results suggest is that physician assistant students in this study are 
using all creative problem solving traits and generic influences on learning traits in 
clinical reasoning and this may predict a personal learning strength for physician assistant 
students. The learning strength can be important in developing and implementing PA 
curricula that involve brainstorming, problem based learning, visual mapping, reflective 
exercise and role playing to develop clinical reasoning in physician assistant students. 
5.11 Recommendation for Further Research Studies 
The data from this study raise questions about the relationship between creative 
problem solving traits and generic influences on learning as applied to clinical reasoning. 
The following discussion question gives suggestions for additional research. 
The present study was based on a sample population representing one physician 
assistant program in the northeast of the United States. Further study in this area may 
incorporate a larger sample size representing more than one physician assistant program 
representing different areas of the United States. 
Further research should continue to examine the relationship between creative 
problem solving traits and generic influences on learning as applied to clinical reasoning 
to establish a relationship between creative teaching methods and clinical reasoning. 
The findings from this study provide physician assistant educators with tools necessary to 
begin to better understand the clinical reasoning process in physician assistant in the 
context creative problem solving and generic influences on learning, and to design a new 
standard for PA curriculum. 
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Appendices 
Appendix A 
Letter to selected participants 
Letter to Selected Participants 
Dear Physician Assistant Class of 2003: 
I am a Ph.D. candidate in the School of Education's Educational Leadership and 
Leaning Technology Program. 
My dissertation topic deals with assessing clinical reasoning that incorporates creative 
problem solving and generic influences on learning for physician assistant students. 
My ultimate goal is to develop a heuristic for teaching clinical reasorring to physician 
assistant students that uses creative problem solving skills and generic influences on 
learning. 
I have selected you as possible participant because you are a junior student in the MCP 
Hahnemann University Physician Assistant Program. Your participation in my study is 
completely voluntary and you may withdraw at any time. Additionally, although the 
assessment instmments are not anonymous in that your identity will be know to me, I will 
maintain absolute confidence regarding your identity, and you will never be individually 
identified in any way in the study. All participants will be assigned a code number to 
protect their identity. 
As a participant in the study you are being asked to do three things (1) complete the Pre- 
Auth's Diagnostic, Pre-Generic Influences on Learning and Torrance Test of Creativity 
Thinking assessment instruments in the beginning of the 2001, Fall term, this will take 30 
minutes, (2) complete a clinical reasoning essay at the end of the 200 1, Fall term, this 
will take 50 minutes, (3) complete the Post-Auth's Diagnostic and Post-Generic 
Influences on Learning assessment instruments at the end of 2001, Fall term, this will 
take 30 minutes, and (4) 8% of the total number of participants will complete a 
standardized patient exercise in the beginning of the 2002, Spring term, this will take 30 
minutes. All participants who complete the study will receive $15.00 compensation. 
Please call at your earliest convenience at (215) 895-6605 to let me know whether or not 
you will be able to participate. I look forward to hearing from you. 
Appendix B 
Permission to take part in research study 
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Drexel University 
Permission to Take Part 
In a Research Study 
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sign it, you will be authociziig the Drexel University and its researcher to perform 
research studies on you You should take your time and carefully read i t  You can also 
take a copy of this consent form to discuss it with your family member, physician, 
attorney or any one else you would like before you sign i t  Do not sign it unless you are 
comfortable in participating in this study. 
You are being asked to participate in a research study. The research is being conducted 
as part of  a PhD. dissertation requirement The purpose of this study is to assess how 
physician assistant students use theu creative problem solving skills and knowledge on 
core influences on learning as a tool for clinical reasoning. 
You have been asked to participate in this reseacch study because you are a senior (8) 
physician assistant student developing your clinical reasoning skills. 
Exclusion criteria from participating in the study include not being a physician assistant 
student 
It is expected that 30 physician assistant students from Drexel University Physician 
Assistant Program will be enrolled in the research study. The research study will begin 
on August 30,2002 and end on October 4,2002. 
You may choose not to be part of the study or may withdraw when you wish. 
Office of ~e- i ch  ~ o r n ~ l i a n c e  Revised: 06 20/02 
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You understand that all of the foIlowing thiogs that &ill be done to you are experiment. 
The Auth's Diagnostic Thinking Invento y is a survey assessment to measure physician 
assistant students' chical reasoning. This survey will take 10 minutes to complete. 
B. -ReismanJs Generic Influences on Learning 
- .  
The Reisman's Generic Influences oa  Learnkg is a survey instrument assessment used 
to measure physiciaa assistant students' core influences on laming. This survey will take 
10 minutes to complete. 
C. Clinical Reasoniflrr Essays 
The Clinical Reasoning Essays is a pen and paper assessment used to measure physician 
assistants studentsJ-use of creative problem solving skiUs ia clinical reasoaing- The peg 
and paper assessment will take 30 minutes to complete. 
D. Standardized Patient 
The sbndardized patieat exercise is used to assess the physician assistant students' 
application of creative problem solving and core influences on learnkg in clinical 
reasoning. This execcise will take 15 cnkutes to complete. 
The researcher has the followiag structural safeguards in the investigational methods and 
procedures to protect the identity of the study participants: 
The researcher and co-investigator will have no knowledge of the names of  he 
students paaicipating in the study. 
A work-student will be administering the assessment instruments: Auth's 
Diagnostic Thinking Inventory, Reisman's Generic Influences on karning and 
Clinid Essays and a certified physician assistant that is not a member of the 
Drexel University PA Progmm faculty will be assessing the standardized patient 
activity. 
Revised: 06.20U)Z 
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12. 'IN CASE O F  INJURY 
Treatment of I n j q  
If you have any questions or believe you have been injured in any way by being in this 
research study, you should contact Dc Fredricka Reisman at telephoae (21 5) 895-6770. 
If you are injured by the research activity that is undedined section 5 above, we will 
reimburse you for the reasonable cost of medically necessary treatment dzat is not covered 
by your health insurance or pian. This agreeinent to reimburse you does not include 
treatment for any injury that is not a result of the reseacch activity. No other payments will 
be made If you are iniured, you should also contact the Office of Research Compliaace at 
21 5-762-3453, 
All data obtained in &is study will be kept confidentiaL In any publication or 
presentation of research results, your identity will be kept confidentiaI, but there is a 
possibility that records which identifp you may be inspected by auhocized individuals 
such as the institutional review boards (IRBs), or employees conductiag peer review 
activities. I consent to such inspections and to the copfig of excerpts of my records, if 
required by any of these representatives. 
NOTE: In such cases, the IRB -may require "Confidentiality Cectification" from the 
National Institutional Instihltes of Health. The O Rice of Research CornpLiance will 
provide you guidance to obtain such certification. Certifications are provided by the 
NIH only after IRB has approved your protocoL EnroUment of subjects should occ& 
only after the Cectification is obrained and copy of approval from the NIH is provided 
to the Office of Research Comphce]  
If new information becomes known that will affect you or might change your decision to 
be in this study, you will be informed by the investigator. If you have any questions at 
a n y  time about this study or  your rights as a research subject, you may contact Dr. 
Fredricka Reisman at 215-895-6770 and the Office of Research Comphce  at 215-762 
3453. 
Office of Research Cornphce Revised: 06.20/02 
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I have been informed of the reasons for this study. 
* I have had the study explained to me. 
I have had all of my questions answeced. 
'* I have carefully read this consent form, have initialed each page, and have received a 
signed copy. 
I gave consent voluntarily. 
Subject o r  Legally Authorized Repceseatative Date 
Investigator or Individual Obtaining d~& Coasent/Permission Date 
Witness to Signature Date 
List o f  Individuals Authorized to Obtain Consent/Pennissioo 
Name Tide Day Phone # 24 Hr Phone # 
Dr. Freddcka Reisman Investigator 21 5-895-6770 215-895-6770 
Patrick Auth Co-hves tigator 2 15-762-1432 2 15-762- 1432 
Dr. Rebecca Gigli Co-investigator 2 15-895-2035 2 15-895-2035 
Office of Research Compliance Revised: 06.2OtQ2 
Appendix C 
Consent to release demographic information 
. Asswing the Use of Creative Problem Solving Skills and Generic Influences on 
Learning in Clinical Reasoning by Physician Assistant Students 
Consent to Release Demographic Information 
The purpose of the study is to assess the use of creative problem-solving skills and 
generic influences on learning in clinical reasoning by physician assistant students. 
The researcher would like to use the demographic information to describe the physician 
assistant students in the study and will be held confidential. 
The demographic information of the participants in the study sample include the 
participant's number of years of prior health care experience, college grade point 
averages, and Torrance Test of Creative Thinking scores. 
Participants' Permission 
I have read and understand the terms of the consent to release demographic information, 
and conditions for this research project. My questions about the project have been 
answered to my satisfaction I hereby acknowledge the information supp1ie.d on this form 
and give my voluntary consent to release this information for this study- 
Participant's Signature 






College grade point average: 
Years of heaith care experiences: 
Torrance Test of Creativity: 
RECORD STANDARD SCORES ONLY 
Figural Scores: Fluency Originality Titles 
Elaboration Average 
Resistance to Premature Closure 
Creativity Index 
Verbal Scores: Fluency Flexibiiity 
Originality Average 
Appendix E 
Auth's diagnostic thinking inventory 
Auth's Diagnostic Thinking Inventory 138 
ructors: The Auth's Diagnostic Thinking Inventory has 18 items. Please put a cross (X) on the line, which best describes your position o n  the 
tinuurn Respond to the statement spontaneously and try not to respond how you think you should respond. It will take you about 10 minutes 
ornplete the inventory. 
SraONGtY AGREE. NEUTRAL DISAGREE STRONGLY 
DLSAGREE 
am able to interpret a symptom using more than 
(3) organ symi?oms 
fter I have taken a history I find that going over 
e existing diagnostic information triggers 
ore diseases in the differential diagnosis 
'hen I suspect a disease I wait for the lab 
:sts to make a diagnosis 
considering diagnostic possibilities I think of 
e disease that is most common 
uring the course of the interview I able to 
oduce large number of questions 
mrnmit to a diagnosis early on in the history 
i I collect the history I consider several diseases 
Ise results of lab tests to complete the diagnostic 
unable to integrate the pathophysiology of the 
iease with the patient's signs and symptoms 
$en I gather a patient's history I analyze hidher 
ords to develop a diFferentia1 hagnosis 
)wing the course of the interview [ usually think of 
seases that are unique 
s I develop my differential diagnosis I usually 
onsider more that ( 5 )  diseases 
bring the clinical interview I an1 able to produce 
lore than ( 5 )  diseases that are relevant to the 
atient's chief complaint 
hen  the diagnosis becomes known and I realize 
kat I have missed it initially it is often because 
looked at a single sign or symptom 
fter I have all the history, physical exam. and 
b tests I do not rush to make a diagnosis 
ithout reflection 
I considering a diagnosis 1 evaluate the whole 
inical situation 
s a result of the clinical interview. 1 go beyond the 
itient's history for my diagnosis 
s I gather the history. if the patient uses ambiguous 
pressions. I let fhe patient expand on the history 
Appendix F 
Reisman's generic influences on learning instrument 
Reisman's Generic Influences on Learning Survey 140 
mctors: The Reisman's Generic Influences on Learning has 23 items. Please put a cross (X) on the line, which best describes 
.r position on the continuum Respond to the statement spontaneously and try not to respond how you t h i i  you should respond. 
?ill take you about 10 minutes to complete the inventory. 
STRONGLY AGREE NEUTRAL DISAGREE STRONGLY 
DISAGREE 
un able to understand another's point of view 
ind it easy to get along with others 
io not always listen to what others say 
ind it difficult to cope with complexity 
ind it easy to retain information 
ind it easy to make decisions 
zm screen irrelevant visual stimuli 
lave the ability to synthesize information 
ind it difficult to draw conclusions 
do not relate and interact will with others 
find it difficult to discern the wishes of others 
find it easy to model the behaviors of my instructors' 
often miss the salient aspects of lessons 
find it easy to understand and interpret 
uough the auditory experience 
find it easy to balance autonomy and dependence 
find it easy to understand and interpret visually 
am able to use problem solving stiategies 
am able to visually discriminate between normal 
id abnormal symptoms 
have the ability to learn despite mental exhaustion 
am able to control my emotions 
find it difficult to screen out surrounding auditory 
imuli 
have difficulty understanding the rules of 
~nduct in a learning community 
find it easy to relate to individuais emotionally 
Appendix G 
Clinical essays evaluation form 
Case 1 
Clinical Essay 
A 55-year-old male present to the clinic with a sudden onset of left groin pain after 
picking up a 50 lb. bag of topsoil yesterday. He has noticed a small bulge in the area of 
the groin The physical examination reveals a reducible, painless mass of the left groin. 
The mass is reproducible with Valsalva maneuver. 
Instructions: Give (5) interpretations of the patient history and physical examination 
and identify and explain the items in the case vignette which give rise to the diagnosis. 
Interpretations: 
ldentifjr and explain the items in the case vignette which give rise to the diagnosis: 
Case .2 
Clinical Essay 
A 60 year-old male presents to the clinic with a 3 month history of weakness, fatigability, 
disturbed sleep, and weight loss. He has -not had an appetite for the last 6 months and 
when he does eat he vomits. The patient had one episode blood stools. The patient has a 
past medial history significant for hypertension for 5 years, treated with diet His father 
died at 55 years old from a stroke. His mother is alive and well. The patient has a 45 year 
smoking history and drinks 2 six packs of beer every night for the last 43 yem.  
The physical examination reveals an anxious male, appearing older than his stated age 
and confirsed The abdomen examination reveals a ascites and a palpable, and firm liver 
edge. There are spider nevi upper half of the body. The superficial veins of the abdomen 
and thorax are dilated 
Instructions: Give (5) interpretations of the patient history and physical examination I 
and identifjr and explain the items in the case vignette which give rise to the diagnosis. 
Interpretations: 
Identify and explain the items in the case vignette which to the diagnosis: 
Appendix H 
Standardized patient exercise form 
145 
Standardized Patient Checklist 
PLEASE CHECK ONLY THOSE ITFiMS STUDENT PERFORMS CORRECTLY. 




- 1. onset of pain peri-umbilical 
- 2. pain is now RLQ 
- 3. severity of pain increased 
- 4. not like the pain she experienced with PID at age 16 
- 5. Maalox last night caused vomiting OR it did not help 
- 6. currently no appetite 
- 7. no fever OR no chills 
- 8. no change in bowel habits 
- 9. LMP hx 
PMH 
- 10. PID 16 
- 1 1. no allergies 
- 12. medication history 
SH 
- 13. current contraceptive use hx 
- 14. ETOH and illicit drugs hx 
PHYSICAL EXAMINATION 
- 15. auscultation of abdomen 
- 16. exam for peritoneal irritation (cutaneous hypesthesia 
OR light palpation OR rebound tenderness) 
- 17. palpates RLQ last 
- 18. (+) psoas OR (+) obturator sign 
- 19. states would do a pelvic exam 
- 20. states would do a rectal exam 
- 21. screening heart exam 
Standardized Patient Checklist 
Student 
DIFFERENTIAL DIAGNOSIS 
- 22. appendicitis 
- 23. ectopic pregnancy (the order of the differential 
does not matter) 
PLAN 
- 24. CBC with differential 
- 25. abdominal ultrasound 
- 26. pregnancy test 
- 27. admit OR surgical consult 
SUBJECTIW ASSESSMENT 
Check if you agree 
- 28. Well-organized exam 
- 29. Appropriate instructions given to patient 
- 30. Patient's comfort respected 










1. Write your differential diagnosis for this patient, 
Date: 
2. Record the diagnosis that is most likely and explain why? 
STANDARDIZED PATIENT SATISFACTION QUESTIONAIRE 
(Check one response per item) 
How was the trainee you just saw? Excellent Very good ' Good Fair Poor 
1. Greeting you warmly; being - - 
friendly, never crabby o r  rude 
2. Treatingyou like you're on the 
same level; never ''talking down'' 
to you, or  treating you like a child. 
3. Letting you tell your story; listening 
carefully; asking thoughtful questions; 
not interrupting you whiie you're 
taking. 
4. Showing interest in you as a person; 
not acting bored o r  ignoring what 
you have to say. 
5. Encouraging you to ask questions; 
answering your questions clearly; 
never avoiding your questions or 
lecturing you. 
6. Using words you can understand 
when explaining your problems; 
explaining any technical medical 
terms in plain language. 
Appendix I 
Operational definitions 
1) Creative Problem Solving (based on the Verbal and Figural Creative Strengths 
from TfCT) 
A) Synthesis 
Ability to integrate the patient's history and physical 
B) Elaboration 
Ability to expand on the detail's of a patient's history 
C) Flexibility 
Ability to produce a variety of kinds of ideas, to shift from one approach 
to another, or use a variety of strategies 
Capacity to see the whole situation, rather than a group of surface signs 
and symptoms 
Ability to produce a variety of diseases and shift from one body system to 
another, ability to shift from one body system to another. 
D) Fluency 
Ability to produce a large number of ideas with words. 
Ability to produce a large number of possible diagnosis, which are 
relevant to the patient's signs and symptoms. 
E) Originality 
Ability to produce ideas that are away from the obvious commonplace, 
banal, or established. 
Ability to produce disease that is away from the obvious or established 
F) Resistance to premature closure reflected n the ability to resist decisions 
when insufficient data is available 
2) Generic Influences on Learning (based on Reisman and Kauffman 1980 
definition) 
A) Cognitive 
Ability to notice the most relevant parts of the patient's -history and 
physical examination. 
Ability to develop a treatment plan. 
Ability to generate hypotheses about the patient's medical condition. 
B) Psychomotor 
Ability to understand and interpret medicine through the visual 
experience. 
Ability to screen the auditory stimuli and focus on the patient. 
C) Physical and Sensory Influences 
Ability to work through their own physical impairments. 
D) Social 
A b i t y  to have both emotional and cognitive views of the patient's needs. 
Ability to be tactful in a medical crisis. 
E) Emotional 
Ability to relate to patients at the emotional level. 
Appendix J 
Protocol for essay evaluations 
Protocol for essay evaluator 
I. Review of Terms 
A. Evaluator receives and reviews operational definitions of two constructs 
1. Creative Problem Solving 
2. Generic Influences on Learning 
B. Researcher verbally explains definitions 
C. Evaluator ask questions if needed 
11. Review of Evaluation Form 
A. Evaluator receives and reviews Essay Evaluation Form 
B. Researcher verbally explains Essay Evaluation Form 
C. Evaluator asks questions if needed 
JII. Reading the Essays 
A. Evaluator reads each essay twice 
B. Evaluation form and operational definitions are readily available 
C. Evaluator reads essay for a third time 
L. Read each sentence carefully 
2. Marking mnemonics to represent construct and component 
D. Transfer number of mnemonics to their appropriate place on Evaluation Form 
W .  Documentation on the Evaluation Form 
A. Circle Y or N, indicating whether or not that component was indicated in 
essay 
B. Indicate the number of occurrences in the ( ). 
C. Use actual quotes andor ideas from essays (Optional). 
Appendix K 
Student essay evaluation form 
Evaluation of Clinical Essay 
Creative Problem Solv in~  WorddIdeas Used 





Resistance to premature closure Y( )/N 
Generic Influences on Learning 
Cognitive y( IN 
Psychomotor y( )m 
Physical and Sensory Influences Y( )IN 
Social Y( IN 
Emotional y( IN 
VITAE 
Dr. Patrick Clifford Auth was born to Patricia and Clifford Auth on September 17, 1960 
in Syracuse, New York. Dr. Auth received a Bachelor of Science degree in Biology from 
Syracuse University in 1983, Bachelor of Science degree in Physician Assistant Studies from 
Hahnemann University in 1986, Master of Science degree in Industrial Hygiene fiom Temple 
University in 1996, and Doctor of Philosophy degree in Educational Leadership Development 
and Learning Technologies from Drexel University in 2005. Dr. Auth was board certified fiom 
the National Commission on the Certification in primary care and surgery in 1987 and recertified 
in primary care in 1993. 
Dr. Auth was awarded the Sherry L. Stolberg Alumni Award fiom the Drexel University 
Hahnemann Physician Assistant in 2003 and the E. Paul Torrance Graduate Student Research 
Award fiom the American Creativity Association in 2005. Dr. Auth's publications include: 
, 
journal article "Assessment and Treatment of Arterial Ulcers", Physician Assistant Journal, 
March 1997; book chapter "Orthopedic", The Physician Assistant Profession, December 2002, 
"Incision and Drainage of an Abscess", Clinical Procedure for Procedures for Physician 
Assistants, 2002; and book Physician Assistant Review Book, January 2001, May 2005. 
Dr. Auth worked as a physician assistant in an orthopedic practice from 1986- 1992. He 
joined the faculty of the Medical College of Pennsylvania Hahnemann Physician Assistant 
Program in 1992 and was appointed Program Director in 2000 of the Drexel University 
Hahnemann Physician Assistant Program. 
